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Useful Information

Planck's constant h:6.626 x 10-34 Js

Speed of l ight c:2.998 x 108 m s I

Constant for the Bohr energy levels Rn:2.178 x 10-18 J (Rydberg's constant)

1 nm: 10-e m

1 eV: 1.602 x lO-re J

Mass of electron m": 9.109 x 10-31 kg

There are 18 questions. In each question, only ONE of the proposed answers is
right. Circle the letter corresponding to the right answer.
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o The 3s orbital is described by the following wave function:
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Where Cis aconstant, nd p =r lao, rbeingthe radial sphericalpolarcoordinate; ao
is the Bohr radius. Find the location of the nodes.

a. There are two radial nodes, one at the nucleus, and one at r:3as.
@ fn.r" are two radial nodes at r = 0.60g A and r:4.15 A.
c. There are three radial nodes in the 3s orbital, at r : as,2as and, 3as.
d. There are two radial nodes atr = l.l5 A and r:7.g5 A.
e' None of the above' 
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o Which of the following statements is true? | e,,_= gS 4 *a=|-g{g,\ I  F r
/

/ ?. T" 4! orbital has three nodes overall. + - t -l =Z\'ol,al / u,* : 4.lsA
y b. The 4d orbital has two radial nodes andtwo angulilodes. 4-;= 1o*1,^1,\---/ -
X :. 1.h" 1t^orbital has three radial nodes and four nodes overall. 4 _o _l :i-r;A;t /g orrQ^tW-r-
X 2 :!" yr+ifal has zero radial node and two angular nodes. N; 
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'lhe 5/'orbital has one radial node and three angular nodes. 
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o How many electrons can have mr= +ll2,in the ground state electronic configuration
of 2aCr?

{s' t f  4t3s'ap6 4J 3 d. '
a.
b.
c.
d.

9 electrons
13 electrons
12 electrons
14 electrons
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@ 9 electrons or 15 electrons

o Wliich of the following statements is false?

/ 2. In ,1. Lewis structure of co2, all atoms have a formal charge of zero.
/b In the_Lewis structure of the sulfate ion with four single boids, Sulfiu has a

, formal charge of +2.
,/c- In the Lewis structure of XeO3 with t'wo double bonds and one single bond, Xe

* has a formal charge of +1.

X W In the best Lewis structure of PCI:, Phosplyrys has a formal charge of zero, and
/ each chlorine atom has a formal charge o(_lJ O

y' e. The best Lewis structure of the azide ion Nj has two double bonds. 
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a.

Which of the following formulas does not correspond to the accompanying physical
significance?

wavelength of a photon emitted as an electron in the H-atom relaxes from

quantum energy level n2to quantum energy level nr, 7 = -- h'- 
.^/t _ r lK,{ ,

olrv \nl "i )wavelength of ffr electron scattered from a bloc of nickel at a speed v":
^h7 - , where m isthe mass of the electron.
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o An electron in an Li2* ion relaxes from a certain energy level to the ground state, and
emits a photon of wavelength 10.345 nm. In what level was the eleciron orieinallv?

a. Lever 3 E,r-= - ry aE = R*2"(L --+-\
b. Level 4 
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o What is the marimum number of electrons in the same atom, that can possess ) gML

simultaneously the following quantum numbers? All propositions are correct but one. 
-+ rIu'=- +1

Choose the incorrect match. -@3
/". n: 2; I : l; TU: -l) nts: -112. telectron.

*@ ": 
4. 30 electrons. No ! Vl

,/f. n : 3; { : 2; fti1: *1. 2 electrons.
v /d .  n :5 i { :3 .14e lec t rons  . /

,/". n:41;{3ry3)ftis:-t12.zerdectron. ftAIirh'a'l i  'b1- -3 
+ 

-L=0
v f .  b)ande)-  \ \

,t c. Minimum uncertainty on velocity Av when position (x) is measured with

uncertainty Lr, 
h

-  
4nmLr

X @ Quantization ofangular momentum in the Bohr model; mvr = n!, where
2n '

n  =  0 ,  1 ,2 ,3 , . . .

Nl., 
e. None of the above.

r, lol



Which of the following plots of R (r) versus the radial coordinate r, does not representthe right orbital label?

R(4

R(4

a. ls
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h. O+: 3 electro n" /
(@ O-' 0 electron
,r/c. Gd: 8 electrons
,la, Os: 4 electronr d 6

e. 3s

o Which of the following closed shell electronic_configurations does not correspond tothe accompanying element in the ground state?

,/+ +tAg:1Kr1 5st 4dro
h. s2Pb: [Xe] 6s2 4fa 5dto 6p2

{6iil3; []:l&F:,.: Ne 6s"!
u/ e. 71Lu: [Xe] 6s'4f" 5d, t/

The number ofunpared electrons in each of the following atoms (or ions) in theground state is indicated. Which one is wrong?

4s' 2s" 2y7
ls '2s- +"

,,/ e. Mo: 6 electrons ,/ Ll* e:_
/f Lrc. A alan+-^-

NO I tru is v^'ftld' '
- t

lTfrffililTl + u,*w,'l is .
I

f. Hg: 0 electron ,7-v



Which of the following molecular forms (A central atom, B atom bonded to A, E lone
pair) corresponds to the correct molecular shape according to vSEpR?

ABaE : Regular tetraheykon
AB3E3: T-shaped v/

X tt ̂ t"dtlA"-a.
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AB5E: Trigonal bipyramidal X
ABzE+: V-shaped X Ji^^!A)-
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c. Square planar
d. Square pyramidal
e. Trigonal pyramidal

o Which one is a correct Lewis structure for ozone, 03?
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AB+Ez: Tetrahedral 1 ry W
o Which of the following statements is true?

X a. An NaI crystal is a good electrical conductor.
x.p Molten NaI would not be a good conducting liquid.
tr@ Ih" 

inter-ionic distance in frgo is 0.398 n-. ri. lattice energy (energy of
mteractron between a pair of oppositely charged ions) is -14.s ev (c :2.31 x
lO-le J.nm;.

\ 
d. The calculated dipole moment of KI in the gas phase is 14.g5 Debye. The' 

Te?ryred dipole moment is 10.8]Debye. The %o- ionic character in KI is ttrus62.e%. N: l  +^.1 = (ro,8i/1;8),"teo
K e. The energy of an NaI aggregate iFe$@i to ttrut Jrtn. separate atoms.'JJA,l4,nq 

t
o According to VSEPR theory, the shape of pCl] is

/
,/ (9 Tetrahedral :

b. See-saw
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SL*- & Cet -oa'd^1.(gt"W)
Intheexperimentof@whichofthefollowingstatementsis
false?

,/ q. The Ag atoms possess angular momentum only due to spin.

/ @ The beam.of Ag atoms splits exactly into two, because an s orbital can
' 

/ accommodate a maximum of two electrons.
,/ 

". 
The contribution to the orbital angular momentum of the atom comes only from

/ one electron in an s orbital.

/ d. The beam of Ag atoms splits exactly into two, because an electron has half-

/ integer spirl and hence 2s + | = 2 orientations.

/ e. The net orbital angular momentum of the atom is zero.

o The best Lewis structure for the compound POClr, has 3 single bonds, J-
double bonds and 4l lone pairs. 
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In the derivation of the Bohr Theory, the total energy of the electron is given by the
relation:
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o Calculate the wavelength of the lowest energy transition in the Paschen series of the
hydrogen atom.

a. 121.6 nlrt
b. 656,7 nlrr
c. 820.8 nm

@ t,B76 tn
e. 4,054 nm
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