 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      Coulombic Attraction !!!   f=q1q2/d2   Effective charge.    ROUGHLY!!!!!!   protons -  number of INNER electrons.  2-8-6   16 p.   z eff = 6.  
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.            Ionization energy DEC. slightly from group 2 to group  13   s2   vs.  s2p1.        easier to remove higher energy, p electron!       P   3s2 3p3.   S  3s2 3p4.  
5. Has the smallest atomic radius.  Radii decrease across a period because of INCREASED nuclear charge!!!     O  or  N      N is larger because  it has fewer protons, so weaker attraction but also has same number of shells!  
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. Elements with the largest atomic radii are found in group  1)1   2) 12    3) 15    4) 17    5) 5

9. Of the following, the largest ion is  1) Cl-  2) S2-  3) Sc3+  4) K+  5) Mg2+
10. 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

11. 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
12. The energy required to remove an electron is greatest from which of the

    following ? 1) O2-  2) F  3) Na   4) Na+   5) Li+
14. An ion which contains 4 unpaired electrons is  1) Cr2+  2) Mn2+  3)Fe3+   4) V3+  5) Ca2+
15. The sublevel being filled in the lanthanide series, elements 90 to 104 is the  

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

16.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

17. 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

18. 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+

19.  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

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.

. 
III.A. What happens to the ionization energy as you go across period 2?  Discuss the general  

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

