 SEQ CHAPTER \h \r 1          Advanced placement chemistry.  First Exam. Atomic Structure.
1-5 Choose from the following atoms the one which best fits each description.

            1) 31P   2) 32S  3) 7Li  4) 19F  5) 35Cl

1. Has the lowest first ionization energy.

2. Has the highest second ionization energy.

3. Has three electrons in a 3p sublevel.

4. Has a higher ionization energy than the elements on either side of it

   on the periodic table.

5. Has the smallest atomic radius.

6. Which of the following ions in period 4 is has at least one unpaired electron?

   1) K+  2) Ca2+  3)Cr6+  4) Ti2+   5) Sc3+
7. How many unpaired electrons are there in the Co2+ ion?

   1)6  2)2  3)3  4)4  5)5

8. What possible set of quantum numbers could a 5 d electron have?

              n     l      m         s

      1)    5     2      -3        +1/2

      2)    5     3      -3        +1/2

      3)    5     1      -1       -1/2

      4)    5     2       1        +1/2

      5)    5     4       0        -1/2

9. The dxz orbital is pictured as being 1)perpendicular to the y axis

    2)on the x and z axes  3) on the z axis  4)perpendicular to the z axis

    5) on the x axis, perpendicular to the y and z axes

10. Elements with the largest atomic radii are found in group  1)1   2) 12    3) 15    4) 17    5) 5

11. Of the following, the largest ion is  1) Cl-  2) S2-  3) Sc3+  4) K+  5) Mg2+
12. Which group of elements is entirely composed of diamagnetic elements? ( no unpaired electrons)    

1) Be Ca  Zn  Se   2) Na  Al  P  Cl  3) Mg  Cd  Kr  Ba 4) H  He  Ne  Kr   5) Zn  Si  Ar  Be

Questions 13-16.

1) Heisenberg uncertainty principle     2) Pauli Exclusion principle   

3) Hund’s rule of maximum multiplicity   4) Shielding effect   5) Wave nature of matter.

13.  Can be used to predict that a carbon atom in the ground state is paramagnetic

14.  The work of DeBroglie and Schrödinger

15.  Indicates that an atomic orbital can hold no more than two electrons

16.  Predicts that it is impossible to know simultaneously the exact position and momentum of

      An electron.

17. Given that the atomic weight of sodium  is 22.99, what is the weight in grams of an average sodium  atom?  1) 3.82x10-24   2) 3.82x10-23   3)3.82x10-22  4) 2.62x1022  5) 9.26x10-23
18.  Which of the following sets of quantum numbers (n, l, m, s) best describes the valence electron of highest energy in a ground state gallium atom?  (Atomic number 31)

1) 4,0,0,½   2) 4,0,1,½    3) 4,1,1,½     4) 4,1,2,½    5) 4,2,0,½

19. When the azimuthal quantum number, l,is 2, how many allowable values

    of m, the magnetic quantum number are there? 1)3   2)5   3)7  4)8  5)9

20. One of the valence electrons of element X has the set of quantum numbers 

4  1  0  +1/2 .  If this neutral atom is diamagnetic, it must be

     1) Ca   2) Zn   3) Ar    4) Kr    5) Si

21.  Which is a statement of Bohr theory of the atom that  is still considered correct?


1) The energy of the electron is quantized      2) electrons move in circular orbits


3) All electrons in the n= 3 energy level have the same energy associated with them


4) The exact path of an electron can be predicted


5) electrons emit energy when they jump to higher energy levels.

22. The energy required to remove an electron is greatest from which of the

    following ? 1) O2-  2) F  3) Na   4) Na+   5) Li+
23.The azimuthal quantum number, l, and the magnetic quantum number m,

   describing the valence electrons of an alkali metal in period 4 are  respectively  

   1) 0 and 0   2) 4 and 0  3) 0 and 1  4) 1 and 1  5) 2 and 1

24. An ion which contains 4 unpaired electrons is  1) Cr2+  2) Mn2+  3)Fe3+   4) V3+  5) Ca2+
25. The sublevel being filled in the lanthanide series, elements 90 to 104 is the  

     1)6d   2) 5f   3) 4f   4) 7p  5) 5d

26.What is the maximum amount of sodium oxide which can be made from 2.40 g

    of oxygen and 4.60 g  of sodium?  1) 9.30 g  2) 7.00 g  3) 5.85 g  4) 6.20 g   5) 4.60 g

27. The smaller the wave length of  a spectral line, 

   1)the greater the frequency and the greater the energy associated with the line

   2)the greater the frequency, and the smaller the energy associated with the line

   3)the smaller the frequency and the smaller energy associated with the line

   4)the smaller the frequency and the greater the energy associated with the line

   5)the higher the principal quantum number of the energy level to which the electron has dropped

28. The element Thallium, atomic number 81, shows 2 oxidation states, both of which have no unpaired electrons. They must be  1) 2+ and 3+  2) 2+ and 4+    3) 1 +  and 3+  

     4) 1+ and 2+  5) 3+ and 4+

29.  Which element in the ground state has 6 unpaired electrons?  1) Ar   2) Cr   3) Mn

4) V     5) Fe

30.  In a sample of ozone, O3 what is the mass of 6.02 x 1023 atoms of oxygen?


1) 48 grams   2) 48 amu    3) 16 grams   4) 16 amu    5) 32 grams

31. The principal quantum number n is NOT the major determinant of which of the following properties of electrons in an atom?   A) energy B) Average electron-nucleus distance  C) shape of orbitals       D) Maximum number of electrons in the shell    E) Maximum number of subshells in  the shell.
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32.  The orbital pictured to the right is the

      A) dxy   B) dxz   C) dyz    D) dz2    E) dx2–y2             

Long Answers. Be sure to put your name on every sheet of paper you hand in. 

Answer Numbers I and II, (24 points,) and any TWO of the remaining four  (16 pts) questions.

I.   A.  In each case state which quantity is greater, and explain your answer:


1) The first ionization energy of aluminum, or the first ionization energy of magnesium


2) The second ionization energy of aluminum, or the second ionization energy of Mg


3) The third ionization energy of Mg, or the first ionization energy of Ne.


B.  Element Q has the following first four ionization energies:

    Q  
  I1
 I2 
  I3         I4


738 
1450  
 7730     8980


What is the formula of the of most likely compound of element Q with chlorine?


Explain the choice of formula on the basis of the ionization energies.

      Base your answers to question II on the  equations and constants on the accompanying sheet.

II.  A.  The wave length of light which can break the Cl–Cl bond in Cl2 is 495 nanometers.


1.  Calculate the frequency, in s-1 of the light.


2.  Calculate the energy, in J, of a photon of the light.


3.  Calculate the minimum energy, in kJ per mole, needed to break the Cl–Cl bond.


B. A certain line in the hydrogen spectrum is associated with the transition from the sixth

energy level, (n=6) to the second energy level. (n=2).


1.  Indicate whether the H atom emits or whether it absorbs energy during the transition.


    Explain your answer


2.  Calculate the wavelength, in nm, of the radiation associated with the spectral line.

3.  The four visible lines in the H spectrum are red, blue, violet and violet.  Predict the color of the spectral line described above, and justify your prediction.

III.  Briefly discuss the significance of each of the following:


A.  The DeBroglie equation.  (The third equation listed on the accompanying sheet)


B.  The Rutherford gold leaf experiment.


C.  The Millikan oil drop experiment.


D. Mosely’s experiment on the X-ray diffraction patterns of elements.

IV. Element X has a specific heat of 0.031. When 145.0 g of X is combined with excess oxygen, 167.4 grams of the oxide are formed.

 
 A. What is the atomic weight of X ?

 
 B. What is the formula of the oxide?


 C.   Barium phosphate can be precipitated as follows:    



3 BaCl2 + 2 Na3PO4    ➞    Ba3(PO4)2    +   6 NaCl   



A solution containing 5.00 moles of BaCl2 is mixed with one containing 4.00 moles of



Na3PO4.



1) Calculate the moles of barium phosphate formed, and

2) the moles of unreacted reactant (indicate which reactant) remaining when the reaction is complete

V. 

A. What happens to the ionization energy as you go across period 2?  Discuss the general trend, and point out any deviations from this trend. Explain any such deviations.


B. Predict how the ionization energy of element 49, indium, would compare with that of cadmium and that of tin. Explain your predictions.

    C. Account for the fact that silver and gold have nearly the same atomic  radius. 

    D.  Account for the great chemical similarity of the lanthanide  elements. (58-71)

VI 
1.  Electrons move in circular orbits around the nucleus.



2.   The energy of the electron is quantized.



3.   Energy is emitted when electrons drop from higher to lower energy levels.

4.   The energy difference from one principal energy level to the next increases greatly as         we move farther from the nucleus.



5.   Each shell contains  "n" number of subshells.

Above are five statements about electrons in atoms.  Identify (and explain briefly)

A.  A statement in Bohr theory that is no longer considered accurate.

B.  A statement which is inaccurate, and was not a part of Bohr theory.

C.  A statement in Bohr theory which is still considered accurate.

D.  An accurate statement which was NOT part of Bohr theory.

