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Instructions:

e There are 20 multiple-choice-type questions. There is only one correct answer. Circle the
letter corresponding to the correct answer.,
Useful information:
e Avogadro’s number: Ny = 6.023 x 10 mol™
o Speed of light: ¢=2.998x 10 * ms’'

o Planck’s constant: 1 =6.626x 107 Js
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e Anatom ofiron has __ unpaired electrons and is
A. 0, diamagnetic 5 ¢
B. 6. diamagnetic TFe: [_Nt-ll'-{-s 3d

C. 3, paramagnetic Q Q @
. 5, paramagnetic @ O @ O
4, paramagnetic Y umfa.wd
e Which one is a correct Lewis structure for ozone, 03?
A :0—0—0: O, 3 xb _-_'15%&.. es
G — T pawe
B. 0—-0—0: il = Oess B2
) ) - t ;("') G?K UM)

C. :6—6—6: .

® o-0-5 /

E. : 0 s 0 — O :
e The Lewis structure for a chlorate ion, ClO3~ should show single bond(s), double
bond(s), and lone pair(s).
A 2,1.,10 CQ.03- 1’1-5;3 4-]—_2-"9
b ;

B. 30,9 2l

.2 — 10 pare
C.2,1,8 o

@ 3,0, 10 o= . o

E. 2,1,10 .b-——CL-O‘
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e Calculate the wavelength, in nanometers, of the light emitted by a hydrogen atom when its
electron falls from the n =7 to the n =4 principal energy level. Recall that the energy levels of
the H atom are given by

) = kB
En=-2.178 x 10-18 J(1/n2) ho= R (E - I.‘:]) = T
. 4.45 % 10-20 nm

A
= 5
B. 2.17 x 10-6 nm (b xlo 34 298810
C 0.18 % 10-20 nm L—b ‘>\ c bl x x qq*
1.38 x 1014 nm ____ _1g B
@2|7>< 103 nm ( ) L N H 0 (0.053.;-0.029?)

= 2432107 = (243 107 |

e Calculate the wavelength associated with a 20Ne* jon moving at a velocity of 2.0 » 105 m/s.
The atomic mass of Ne -20 is 19.992 amu.

A 1.0x10-14m 1
B. 1.0x 10-16 m Nt
C. 1.0x10-18 m mAr
D. 971012 m -3y _1y
E. 2.0 x 10-13 cm _ 5.6k . — = 44810
®IDX10_U L‘{‘i‘ll____ AT 9% 0 M-

6 .023 x10*3 -3

= 1.0x100 -

e The Lewis structure for CS» is:

AC=S—S CS..?,: l}d—ﬂ-xf,:/‘m

§—C— S:

pd S —_— C‘:go:
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According to the VSEPR theory, which one of the following species should be linear?
A. HaS

HCN H._C_;_N: mJ.1 Lusns Ahuchae wily mo
C. BF; .

Lone /Fom.(s] on Hhe cortiel
D. H,CO i
E. SO, dhom- |

What is the energy in joules of a mole of photons associated with red light of wavelength
7.00 % 102 nm?

/) 23
-4
(AE)’ :;-STGIk;I 1051 E=hv- Nh = 6.b2bxl0 ___2_"1“13:!0 sbissep
C. 4.72x 1043 F.00xl0

D. 124 k] [m)
E. 2.12x1042] =

Which one of the following is most likely to be a covalent compound?
A. RbsS

B. StCly o
©H25 ML o Hars o MMAC

D. CaO
E. Mgls

Which one of the following molecules is nonpolar? g
A. NH3 - H PO - lc’ -....,_“-"
B. OF, p— N— g ) == ek L

\ i
:F .

C. CH;Cl & .
D. H»0 - o L
@ BeCly a— Be— Ck zm[ d-n-tn!'ll PN
Which molecule has a Lewis structure that does not obey the octet rule?
A. N2O
B. CS;
C. PHs

O, m&mmvﬁ##wﬁm

@12—,4?9
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The formal charge on the bromine atom in BrO3~ drawn with three single bonds is

AL=2 Filons 2 C Y S

B. -1 +1 ' - I ®
C. 0 20 g = B0

D. +1 ’ l

-@+2 '.Q:

A possible set of quantum numbers for the last electron added to complete an atom of gallium
Ga in its ground state is Ce
Q

3
n 1 my mg
3 T b 2 i p
A 40 0 -1n A-25* 2y 3s 3p ks 3d 74
3 0 -1n maYy
41 0 +1n Bs &
D. 3 1 1 +12
E. 4 2 1 +12

The formal charge on the sulfur atom in the resonance structure of SO3 which has one single
bond and one double bond is:

A. 0 ' Cv2cl = 13

+l w

C. -1 - . 14
o B

D. 42 ..O/ & 0.

E. -2 S A
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The orbital diagram for a ground state Gadolinium Gd atom is:

PO T A il B 2
s B AR X ELLEG
c X AL
1) Je A O . I 0 B .

X B E AT FS

Which one of the following is most likely to be an ionic compound?

af

A. GaAs . . '
@ SrBra Leok ot Locatioma 0f Glome 4m He /’Pr.)u.-od&c. kol

C. NO Ao %ﬂwga- Ha de oL wn d.!.cb..mpganm" .
D. CB[’4 H% ?
E. H20

According to the VSEPR theory, the geometry of the SO3 molecule is
6+ éx 3= -7"'[ K O"
L

A. pyramidal.
B. tetrahedral.
trigonal planar.
D. distorted tetrahedron.
E. square planar.

Which of the following statements is false about a 3p. atomic orbital?

DOow>

. The orbital has one angular node.
The orbital has two nodes overall (radial + angular)

The electron density regions are directed along the z-axis.
. The angular part of the wave function has a cosé@ term.
@ The radial part of the wave function is quadratic. X

e ot T
(-n-{-l)

" .
0
I
<
.." e %D:
AB,
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e Which realization did the experiment by Davisson and Germer mostly put in evidence?

A. The existence of photons
The wave properties of particles
C. The particle properties of light
D. Atoms emit light when excited to high energy levels
E. The photoelectric effect
F. A photon possesses mass

¢ What is the number of electrons with m; = ( in the ground state of the element manganese
stI’I?

@ 13 electrons - . 5 . oY d:’
- 11 electrons 4sv s 2p 38 3p" Ls™ 3
C. 9 electrons “‘—2"_ “'-2': 3 2 2 > )

D. 8¢lectrons

3 A
E. 5 electrons 4 Gl

35 40 < =%




