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Summer 2007 Quiz 1 R. Sultan
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Useful Information

Planck’s constant h=6.626 x 10" J s

Speed of light c=2.998x 10°*m s

Constant for the Bohr energy levels C=2.18 x 107"® J (Rydberg’s constant)
Inm=10"m

Mass of electron me=9.109 x 10~ kg

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



e According to VSEPR theory, the geometry of the PH3 molecule is best described as

A. linear.

B. trigonal planar. C]-:;)

C. tetrahedral. AN Ry
D. bent. H \ H
® trigonal pyramidal. H

. Which element has the following electron configuration?

[Kr]5s24d105p3
A. Sn
Sb
C.Pb
D. Bi
E. Te

. Which of the following is the electron configuration of the Fe3+ ion?
(A) [Ar]3dS . B ‘
[Ar]4s] 3d5 Fe: LAv)le 3d

C. [ArJ4s2 3d3 B <
D. [Ar%336 L T T s [An] 3d

E. [Ar]4s2 3d9

e Which one of the following molecules has a dipole moment?

A. BeCl . t\':':s
. beCly e o - .
B. Bry :Q’ Bt C"L \,g )
C. BF3 " . & /‘l "
@SOg ..’12‘:'_____%)\'. ".’F’ v
E. CO» . .
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e  Calculate the wavelength of a neutron that has a velocity of 200 cm/s. The mass of a

neutron = 1.675 x 10-27 kg. E
A= myr

A. 198 x10-9m

B. 216 nm .
C. 1.8x1050m  (b2bx10
198nm 2 50 -
~ 5.05 mm 1.035 xlo T x 200 %10

= ‘18340—:*“7\. = ‘432@1«@

e  What is the energy in joules of a mole of photons associated with red light of waveiength
7.00 x 102 nm?

A, 256 k] E—.:Nk&:h:.f\%-@l\lh :

1.71 x 103 ] =3 23
e 1?&43@ _ 6.62% 2107, 2:94% x10 B 6.023 %10
D. 124KkJ ’_\...0.0 x|0“x\0

E. 2.12x1042]
T 31,40° T

. What is not common between the Lewis structures of NOs3, CO; and SO39? O v \8 Y
u
A. They are all isoelectronic. / (vﬂhﬂ\ﬂ-) N - "l
B. They all have three resonance contributing structures. \/ - = O oS

©Their resonance structures are not equivalent. No. H W‘

D. When considered from the viewpoint of VSEPR theory, they are yield trigonal planar v’
molecules. -

E. For each molecule, each resonance structure has two single bonds and one double bond.

e In which one of the following molecules is the central atom sp2 hybridized?

o TR A
p* (A)s02 N, O sxarb=16
SF B. N;O m #(%
Sp C. BeCly ”?.\'“"N e

3 i)
sp DN j == N=¢ S0y = 24 valia
ds‘-'-‘;’ E. PFs come (ot -~

xé: A 8L 0*
CO:-: Ut [§+2 =24 \ gy S l




e  Which one of the following elements is a transition element?

A. Sr
B. Pb

. As
D Hg
E. H

e  Which one of the following molecules is nonpolar?

A. NH; NS £x3 x| = —l’ﬁg—

B. OF> V2

C. CH5Cl e}
INESENE

D. H>O .

. 4

®N3 - -+ @

(= n=h

e A possible set of quantum numbers for the last electron added to complete an atom of
germanium (Ge) in its ground state 1S

n [ nmy m - A 8
S Lok & so umv Lf‘}’
A 4 0 0 +1/2 -
B. 3 0 +1 - 172
©sr @O a7 sV
D. 3 1 = - 172
E. 4 L%_a +2 -12

ot J?ossluﬂ. (d e,')
e Consider an element with the following electron configuration: [Xe)6s24f7. What is this
element?



® Which one is a correct Lewis structure for ozone, 03? O:s 4 8’ e s

P g . . .
0——0 =0 ) L

" o—0=0 90— 0%

“ H—0—0: , & %
0—0=0 = =
b o—0—0

e Which one of the following compounds does not follow the octet/duet rule?

Hint: Consider the BEST Lewis structure in each case.

NF 5 "
g Si;ﬁr : ?% POs: Grbs 212 j&s
(©) rocts Y, s T oL ) 2.4
D. AsHj3 - \ - b0 ’
E. HCI ukts T T
. #?“%,__»\O N. ebf}
e The maximum number of electrons in a atom that have the followiﬁg set of quantum
numbers 1s:
n=4 I=+3 mF-2 mg=+172
A 0
1
C 2
D. 6
E. 10

e  Which choice lists two elements with electron configurations that are well-known
exceptions to the Aufbau principle?

A. Cuand C oy ' 10
MoandAg B bgl L|-»dr Pﬁ}:gg q'd.
C. Csand Cl

D. Rband Co

E. Feand Co



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:
72 I l <
A[—-— - H (_,__.. - ___..) = ‘g"._.._..

E,=-2.18 x 10-18J (1/n2) 16 4 2
- =
A. 4.45x10-20 nm _ 2.8 (0.04021) = T
B. 2.17 x 106 nm
C. 9.18 x 1020 nm -b
D. 138 x 1014 nm Gone 8 6x10” m
2.17 x 103 nm i .16;‘[03%
= ___________,_——'-‘
e  What is the hybridization of As in the AsF4™ ion?
A. sp 5-[—?‘7&"{'*1‘3 Y es -—-3-_-; 26
B. sp2
C. sp3 @ i s 3
®ssd . R L BB
E. sp3d2 ' F - A

e The work function for potassium (K) is 2.25 eV. Calculate the kinetic energy of the ejected
electron when a photon of wavelength 490 nm hits the surface of a potassium metal sheet.

E-4hy= he . ‘-{r.OE'J'JOFIqJ
A.4.78 eV = a.53 N

(B)o28ev
C.253 €V C,
D.0.18 eV S Z__> (E-E-9

E.3.65 eV work = 253225
G ~10.28 N
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 CQO? N | B g
B: 3,09 __G__
C.2,1,8 o oo@m =R e
(©)3,0,10 pl =0 2 2 r—w
B 210 -
'.Q '
o 7]
. L& e
I% we Whule -.O”—"*Qq("" i 2%
s O No choice fon s |



