AP Chemistry Institute

Electron Configuration / Periodic Properties Problem Set

1.
Atomic line spectra give a direct measure of:


A) the number of protons in the nucleus;             


B) the number of electrons in an atom;           


C) the absolute energy of an electronic energy level;    


D) the energy difference between two energy levels;


E) the radius of the electronic orbit-Bohr relationship.

2.
The following electronic transitions occur when lithium atoms are sprayed into a hot flame 


("4s--> 3p" means an electronic transition from a 4s to a 3p orbital).  The various steps are numbered for identification.





2s  ----I----->   2p  ----II---->  3d  ---III---->  3p  ----IV--->  4s  ----V----->  2p


Which of these would result in the emission of light?


A) all of these steps;        B) I, II, and V;      C) III and V;       D) III, IV, and V;      E) only III

3.
How many electrons are in the innermost shell of the atom that has Z = 18 and A = 35?


A) 0;           B) 2;            C) 8;            D) 18;          E) none of these.

4.
A titanium atom in its ground state has one or more electrons in how many electronic orbitals?


A) 4;           B) 7;           C) 11;           D) 12;          E) 22

5.
The maximum number of electrons that can be accommodated in a subshell for which l = 3 is:


A) 2;          B) 10;          C) 6;             D) 14;           E) 8

6.
An electron having the following set of quantum numbers: n = 4, l = 2, m = 0, and s = -1/2


would be classified as what type of electron?


A) 3d;        B) 4d;          C) 3p;           D) 4p;           E) 4s

7.
Which of the following atoms has the greatest number of unpaired electrons?   


A) Zn;       B) P;           C) Ti;            D) Ag;           E) I.

8.
All electrons in a d-subshell must have the quantum number:


A) n = 3;       B) m = 2;        C) l = 2;        D) n = 4;        E) s = -1/2.

9.
Which one of the following atoms has the lowest electron affinity?


A) oxygen;       B) fluorine;         C) chlorine;         D) sulfur;           E) phosphorus.

10.
The atomic weight of chlorine is 35.453 rather than almost exactly 35 is because:


A) every chlorine atom contains 17 protons;    


B) all chlorine atoms have identical chemical properties;


C) there are at least two naturally-occurring isotopes of chlorine;


D) protons and neutrons do not have exactly a mass of 1 amu;


E) every chlorine atom has a mass of 35.453 amu.

11.
The nucleus of 19F9 contains:


A) 9 protons, 10 neutrons, and 9 electrons;             B) 9 protons and 19 neutrons;


C) 9 protons, 10 neutrons, and 19 electrons;           D) 9 protons and 10 neutrons;


E) 10 protons and 9 neutrons.
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12.
Which of the following is a valid set of quantum numbers for an electron in the ground state of a carbon atom?



      n            l            m            s 

         n          l          m            s


A)
1
0
 1
+1/2
B)
3
1
-1
+1/2


C)
2
2
-1
-1/1
D)
1
1
 0
+1/2


E) 
2
0
 0
-1/2 

13.
Which of the following has the largest radius?


A) K+      B) Cl-           C) S2-           D) F-           E) O2-
14.
Which of the following atoms has a 4s2 , 4p2 valence-shell configuration?


A) Ti;         B) Si;           C) Ca;          D) Kr;          E) Ge

15.
If the first ionization potentials are plotted vs. Z#, a graph results with:


A) transition elements at the maxima, nonmetals at the minima;


B) noble gases at the maxima, halogens at the minima;


C) alkali metals at the maxima, halogens at the minima;


D) noble gases at the maxima, alkali metals at the minima;


E) Group VA elements at the maxima, Group VB elements at the minima.

16.
When arranged (from left-to-right) in order of increasing ionization potentials, the atoms carbon, lithium, neon, and silicon would be:


A) Li, Si, C, Ne;              B) C, Si, Li, Ne;             C) Li, Si, Ne, C;             D) Li, C, Si, Ne;   


E) Ne, C, Si, Li.

17.
Which of the following quantum numbers is often designated by the letters s, p , d , and f instead of numbers?


A) n;          B) m;          C) l;         D) s;           E) none of these.

18.
Which of the following would be paramagnetic?


A) Ti4+;        B) Mg;           C) Fe2+;            D) Mg2+;           E) Sc3+

19.
Which of the following elements has the greatest density at room conditions?


A) lead;       B) osmium;        C) carbon;            D) sodium;         E) xenon

20.
Which of the following metals produce colored salts?


A) sodium;        B) cobalt;            C) barium;             D) chromium;        E) both B and D.

21.
Which of the following elements is classified as a chalcogen?


A) magnesium;       B) osmium;        C) sulfur;            D) potassium;         E) neon

