Time : 60 minutes Chemistry 201 March 27, 2007

Quiz 1 R. Sultan
Name : K E‘f Signature :
Student Number :
Circle your recitation Section : Sect.1 12F (Prof. Sultan)

Sect.2 8 Th (Prof. El-Rassy)

Sect. 3 12:30 Th (Prof. El-Rassy)

Useful Information

Planck’s constant A = 6.626 x 10" Js

Speed of light c=2998x10°ms™

Constant for the Bohr energy levels C=2.178 x 1078 J (Rydberg’s constant)
Inm=10"m

lpm = 10 m

Mass of electron me = 9.109 x 107" kg

There are 20 questions. In each question, only ONE of the proposed answers is
right. Circle the letter corresponding to the right answer.



® Which of the following relations is NOT directly related to the physical quantity or
concept that accompanies it?

/a. E,=-C/n’; energy of the n™ Bohr orbit.
V'b. = h/mv; small particles possess wave properties.
/c. Ax A(mv) > h/4m; impossibility of measuring both the position and momentum of
an elementary particle.
/d. HY = EY¥; time independent Schrédinger wave equation.
X ©) . mvr = nh/2m; Planck’s quantization of absorption or emission of energy.
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® Which of the following statemen ncorrect?

va. All p orbitals have zero electron density on the nucleus.

X() Any d orbital has two angular nodes and one radial node.

vc. All s orbitals have non-zero probability density on the nucleus.
%:L All forbitals have three angular nodes.
ve. The angular nodes in a 3d , atomic orbital are conical surfaces.

® Which of the following statements is not correct in relation to the physical
significance of the Schrodinger wave equation (SWE), its solutions and their
representations?

/ a. The Born interpretation of the wave function says that the square of the wave
function is proportional to the probability of finding the electron in a given region

of space.
/6. For a many-electron atom, the SWE is solved numerically and the wave function
is improved by successive numerical iterations.
/c. The wave function for a hydrogenic orbital has an explicit mathematical form and
can be written as the product of a radial and an angular part.
K@ Boundary surfaces give the detailed di stribution of electron density inside the

/ orbital. Np otads. imclude 90% o4 the e’

The wave function is not a tool we obtain by experlment.

® Which of the following cannot be represented by a Lewis structure with 2 single
bonds and one double bond, with a trigonal planar geometry? (Not necessarily the

best)
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® In which of the following transitions of an exited hydrogen atom, will the emitted
light fall in the visible region (A = 400 to 700 nm)?
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e Which of the following molecules/ions has an expanded octet?
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® Which of the following electronic configurations is not a correct ground state
configuration for the element shown:
Mo: [Kr]5s'4d’

V.
\f;. Ac: [Rn]?sjﬁd]'o
/g. Cd: [Kr]5s°4d

. Os: [Xe]6s?4f*5d° 14 I
© Lu[xeosat' X [xe) bs* H% 5ol

® In which of the following compounds does the bond between the central atom and
bromine have the greatest ionic character?

a KBr o i the mosh dluchhspositwe @]

c. SeBr; (_'{wb MMCDW)

d. ASBI‘Q
e. CaBn
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® In each of the following, the maximum number of electrons in an atom having the
shown set of quantum numbers is indicated. In which case is the indicated maximum
number of electrons wrong?
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® Which of the following molecules has a non-zero dipole moment?
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® The uncertainty on the velocity of an electron is Av = 0.100 rnfs Calculate the
minimum uncertainty on the position of that electron then evaluate the ratio of the
latter to the Bohr radius (52.9 pm).
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® Which of the following is the best Lewis structure for the ion PO;F?7?

—2-

o
60— |:=—o
a. - :Q:
-
§—r—
4

Ay B — =323l
= . B Ay HTt
An . 534nl0™ . 1.09xI0
@o 5 .2-‘1%’0",1
}l'-o & ’ﬁ‘ x
—pl & =6—I|°=0
- 9.
F
I
o—T—o
:Q:

= S'.H;:IO
e

o 1



® According to VSEPR theory, which one of the following molecules should be bent
(nonlinear)?
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e Which of the following statements is conform with the experiment of Stern and
Gerlach?

K2 Either B or Na atoms could be used in the experiment.
®_ b. The splitting of the beam of atoms in a magnetic field into two, was caused by
both orbital and spin angular momenta.
/ @ The half-integer value of the spin quantum number can be inferred from equating
the number of m; values with the number of splittings (two).
®¢_d. A beam of atoms with a closed shell electron configuration would split in a

magnetic field. 3
X & None of the above. " £
e Which of the following is a nodal plane in the d , , orbifal? @
~-ys°
&K a. xyplane
« b. yz plane

X ¢. xzplane
\5}. A plane perpendicular to the xy plane at an angle of +45° with the x axis.
e. A plane perpendicular to the xy plane at an angle of —45° with the x axis.
(® dyande).

e Consider the CO, molecule. Which of the following statements is correct?

% a. The lone pairs in the oxygen atoms occupy sp hybrid orbitals.
X_b. The sigma bond between C and O is formed by the overlap of two sp” hybrid

/ orbitals on the two atoms.

@ The p orbitals used in forming the hybrid orbitals of the O atoms are p, and p, on
one atom and p. and p,, on the other.

X d. The n bond between one O atom and the C atom results from the overlap of an sp
hybrid orbital on C and an sp® hybrid orbital on O.

p& e. From the viewpoint of VSEPR theory, the C atom and each of the two O atoms
have four effective pairs.



e Which one of the following is most likely to be an ionic compound?
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® Order the following species with respect to carbon-oxygen bond length (longest to
shortest)

a. CH;0H > CO, > CO; > CO
b. CO, > CO; > CH;0H > CO

¢. CH;0H > CO > CO, > CO;”

(@)°H;0H>C0}"> CO,> CO

e. CO > CO,> CO; > CH;0H
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® Consider the total radial probability distributions for the helium (He), Neon (Ne) and
argon (Ar) atoms shown in the following diagram:

Radial electron density
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Distance from the nucleus (A)

Which of the following information cannot be inferred from the above diagram?

a. There are three main quantum energy levels in argon, two in neon and one in
helium.
b. The first energy level is more penetrating in Ar than in Ne than in He.
(© He, Ne and Ar are noble gases.
d. The order of decreasing atomic size is Ar > Ne > He.
e. The second energy level is more penetrating in Ar than in Ne.
f.  None of the above.

® What is the number of electrons that have m;= +1 in the ground state of »sMn?

¢. 4 electrons o N (1\}
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d. 7 electrons +2. &}
e. 12 electrons



