
CHEM 103 - Fall 2008 - Exam I 

1.	 Give the correct electronic configuration, the number of unpaired electrons, and the type of 

magnetic behavior (paramagnetic or diamagnetic) for 

(a) Co+3 

[A.,-13J.." 'U..L1...L1.. 
3cl- O'r"'~s. 

(c) Ce+4 ( Xe1 

(d) Cr t:~'t'14~13!.s ..L. ..L.1..1....1..1­
""\'5 ~CL 

2.	 Draw spatial representations for the following orbitals and put in the x, Y, and z coordinates: 

3dzz; n=2, £=1; 3dxz_yz. Include the signs of the wavefunction ('¥) in the various regions. In 

each case indicate the number of radial and angular nodes. 
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3. Match the numbered item with the ,most appropriate lettered item: 

=1	 (1) Einstein's explanation of photoelectric effect 

c..	 (2) Schr6dinger equation 

,	 (3) Hund's rule 

~(4) Pauli exclusion principle 

L	 (5) Planck quantum theory 

e	 (6) de Broglie matter waves 

Cl.	 (7) Heisenberg uncertainty principle 

(a)	 It is impossible to measure precisely the position and energy of an electron 

simultaneously. 

(b)	 No two electrons in the same atom can have an identical set of four quantum numbers. 

(c)	 A model ofthe atom based on the wave and particle properties of matter. 

(d)	 The nuclear atom based on alpha-ray scattering by metal foils. 

(e)	 Waves associated with matter in motion, suggested by a belief in the symmetry of 

nature. 

(f)	 Within the same energy sublevel pairing of electron spins occurs only after each orbital 

is singly occupied. 

(g)	 Line spectra of hydrogen are related to electronic transitions between energy levels in 

the atom. 

(h)	 An empirical relationship among the lines in the emissions spectra of hydrogen and 

hydrogen like atoms. 

(i)	 Radiant energy is composed of units called photons. 

(j)	 The kinetic energy of light-ejected electrons depends on the energy of the photons 

falling upon a metal surface. 
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4.	 Calculate the electronegativity of bromine (Br) on the Pauling scale, assuming the X H is 

equal to 2.20 and using the following bond dissociation energies for H2 = 432 kJ/mol; Br2 = 

190 kJ/mol; and HBr = 362 kJ/mol. (Use the arithmetic mean). X Sr -XH = 0.102 /:/2. 

6.	 =. 1>~ By - -k (Uu -+"DQ '> 
n&. "ra.
 

- '3c,2. - -:i: ("'ZZ)
 

=S1
 

Xay - ~\o\	 - 0,(02.. (5 l)YI.
 

= o· \02..(1.14)
 

-=.. O. '13
 

X '6'(' -= X ~ + 0·1 3 - ~. 2.0 + 0 •"7 ~ - ::z. "3 

5.	 The first ionization energy for phosphorus is 1060 kJ/mol, and that for sulfur is 1005 kJ/mol. 

why? (Hint: Write the electronic configurations before and after the removal of an electron.) 
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