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Instructions: This exam has 4 questions plus a periodic table at end of exam. Verify
you have the right number of pages before you begin. Different questions carry
different numbers of points. Write your name on each page. Raise your band if you
don't understand a question. SHOW YOUR WORK! No credit will be given for an
unsubstantiated or illegible answer. Write legibly, use proper units throughout and use
significant figures in all answers. Good luck!

Possibly useful information:

12 inches = 1 foot, 2.54 cm = 1 inch.

h=6.63x 1034 J sec N, = 6.02 x 1023 mot-1 ¢ =3.00x 108 m sec!

me =9.11 x 1031 kg lamu=166x1027ks 1A=1010m

¢ =981 m/s leV=1602x10"]

Velectrostatic(r) o QuQo/r; K.E. =1/2mv2 = p*/2m

F=-AV/Ar Av =c¢  AE = E¢- Ei = €gporon= hv hv = hv, + K. E.(electron)
Arnass =% =-§ ApAx EZ%% |

Probability density = [¥y(r)]?

Ep=-(2.18x 1078 1) Z2m?2

= (0.529 A)nz)zeff

n-£- 1 spherical (radial) nodes; ¢ angular nodes; n - 1 total nodes

Bond order = (# bonding e- - # antibonding e-)/2

Spectrochemical series (abbreviated) Cl> F > H,0 > NH; > en > CN-



Name

1 Consider the following unbalanced equation
of 3 1z .
A (NH4)3sPOs  + RPb(NOs)s —  Pby(POss +THNHNOs |\~

Assume that 40.0 g of {(NH4)3P04 are reacted with 25.0 g of Pb{NOz)s,

How many grams of NHsNOz will be produced assuming that the yield for the reaction
is 68% ? Assume the following approximate moelecular masses for the four substances in the
above reaction, from left to right, 149, 455, 991 and 80 amu. {10 points}
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1(b)  Sketch aleft-step periodic table and mention it’s possible advantages and disadvantages (4)
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2(a).  Inquantum mechanics the operator for linear momentum in the x direction is given by
px = -1 A (¢/ ox}

Use this formula to write an expression for the part of the Hamiltonian that corresponds to
the kinetic energy of a particle moving in the x direction. Show each step you take. [As you
may recall, the Hamiltonian is the operator H which acts on the wavefunction to give the
total energy times the wavefunction or; Hy = Ewy). , . (4 points)
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2(b).  Explain and show mathematically why the foliowing expression,
v(x) = Asinkx

is a possible solution to the Schrédinger equation for a particle moving ina 1-D box. The
Schrodinger equation for this system is,

s g 2/02(y6) = - [(8TmE)/he] y)  (4points)
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2{c}.  Ifthe kinetic energy of an electron is known to lie between 1.59x 10-19} and 1.61 X 10-19]

what is the smallest distance within which it can be known to lie {4 points)
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3(a). How many planar nodes and radial nodes are present in any 6c1 grb;tais7 7 o e
Planar..... & Radial ... i o )
gf” """ -7 (?ABN"”\

Draw all the nodes and indicate phases on your diagram. T (3)

o olevier :
3(b}.  Draw a graph to show the radial distribution fisetion, meaning 4nr?y? versus r, fora 5s
orbital (3)
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3(c). Whatis the wavelength of a spectral line due to a transition betweenthen=3 and =7
levels of anion of Q7 7 (4).
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3{(d) - Explain why ionization energy shows a decrease between the following elements,  (4)

(i} arsenic & seleninm

5



Name

4(a). hy is it st i ct to write the configuration of manganese as

4(b}.  Whatis the configuration of the Cu*ion?
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4(c).  What connection, if any, is there between the answer to 4b and part 4a ?
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4[(d). Whyisthe conflgur tion of potassium [Ar] 4s? rather than {Ar] 3d17?
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4(f).  Whatis unique about the configuration of the paﬂadium atom (Pd} 7

H TyskB e So bk ] conphbly. DL

4{g). Explaln why the atom of yitrium {Y) can show greater stability by adopting a
configuration of [Kr] 4d15s? rather than [Kr] 443 7
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