Test CHAPTER (o AP Chemistry
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= 1. Which one of the following types of radiation has the shortest
wavelength, the greatest energy AND the highest frequency?

a) ultraviolet radiation

b) infrared radiation

¢) visible red light

d} visible blue light

e; none because short wavelength 1s associated with low energy and
low frequency, not high energy and high frequency

2. Hcw many £ orbitals have n = 37
a) O
b) 3
c) 5
d) 7
e) 1

3. From the following list of observations choose the one that most
clearly supports the following conclusion: the electrons in atoms
have guantized energies.

a) Emission spectrum of hydrogen.

b) The photoelectric effect.

Scattering of alpha particles by metal foil.
d) Diffraction.

e) Cathode "rays."

4. Ti has ' in its d orbitals.
a) 1 electron
b) 2 electrons
c) 3 electrons
d) 4 electrons
e) none of these

5. How many electrons can be contained in all of the orbitals with n =
4, 1 = 3, Mgy = 07

a) 2 ’
b) 8

c) 10

d) 18

e) 32
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which ot the

a) N

b} ©

¢) Al
d) §2-
e) Zn2*

In which of the following groups do
number of valence electrons?

P,
Ag,

s, C1
Ccd.
Na, Ca,
P, As,
} none

Ar
Ba
Se

When ignited. & uranium
wavelength of the light
of:

red light
infrared light
radioc waves
uwltraviclet light
e) none of these

atom of manganese has

" An
A. 0, diamagnetic
B. 2, diamagnetic
C. 3, paramagnetic
D. 5, paramagnetic
E. 7, paramagnetic

Which of the following would be the electron configuration of an excited state of an

oxygen atom?

A. 1s22s22pt
B. 1s22s?2p®
C. 1s22s22p33s?
D. 1s22s22p®
E. 1s22s22p3

compound burns with a green flame.
given off by this flame is greater than that

following atoms or 1ons has 3 UNFALKLU electrons:

all the elements have the same

The

unpaired electrons and is
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Consider the portion of the energv~level diagram for
"hydrogen given below,

n =4 =0.1361 x 1018 J A
n = 3 =0.2420 x 10-1% J | ENERGY
n = 2 ~-0.5445 x 10-18 J
n = 1 -2.,178 x 10-18 J |

For which of the followang transitions does the light emitted have
the longest wavelength? -

a) n = 4 ton = 3
b) n = 4 to n = 2
c) n = 4 ton =1
d) n = 3 to n = 2
e) n = 2 ton = 1

The valence electron configuration of phosphorus is

a) 15228522p63523p3
b) 1s522s522p3

c) 2s522p3

d) 3s823p3

e) none of these

In an investigation of the electronic absorption spectrum of a
particular element, it is found that a photon having lambda = 500 nm
provides just enough energy to promote an electron from the second
quantum level to the third. From this information., we can deduce

a) the energy of the n = 2 level.

b) the energy of the n = 3 level,

c¢) the sum of the energies of n = 2 and n
d) the difference in energies between n =
e) all of the above,.

= 3.
2 and n = 3,

How many electrons in an atom can have the quantum numbers n = 3, 1
27
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15°- A possible set of quantum numbers for the last electron added to complete an atom of
germanium in its ground state is

n I mg mg

A. 4 0 ¢ + 1/2

B. 3 0 +1 - 1/2

c. 4 1 -1 + 1/2

D. 3 1 +1 =~ 1/2

E. 4 2 +2 - 1/2

16 . Electrons in an orbital with I = 3 are in a/an

A. d orbital.

B. f orbital.

C. g orbital. -
D. p orbital.

E. s orbital.

17 . The maximum number of electrons in an atom with the following set ¢f quantum numbers

n =4 I= +3 m; = -2 mg = + 1/2
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18. When s hydrogen electron makes a transition from n = 3 to n = 1,
which of the following statements are true?

1. Energy is emitted.

2. Energy 1s absorbed.

3. The electron loses energy.

4, The electron gains energy.

5. The electron cannot make this transition.
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19. An atom of fluorine contains 9 electrons. How many of these
electrons are in s orbitals?
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e) none
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22,

23.

Fe has that is{are) unpaired in 1ts d orbitals.

a) 1 electron
b) 2 electrons
c) 3 electrons
d) 4 electrons
e) none of these

Which of the following combinations of quantum numbers do NOT
represent permissible solutions of the Schroedinger equation for the
electron in the hydrogen atom [i.e., which combination of gquantum
numbers is NOT allowed]?

n 1 m s (or ms)
a) 9 8 -4 1/2
b) 8 2 2 1/2
c) 6 -5 -1 1/2
d) 6 5 -5 1/2

e) all are allowed

Lo

The electron configuration of an element with atomic number 109

- should be:

a) [Rn]7s25£14 647

b) [Rn]7s26f156d17pb
¢) [Rn}8s27f14é6d?

d) [Xel7s25£1%64d7

e) [Rn]7s264d?

of the following types of radiation, how many have energies greater
than that of visible blue light?

visible green ultraviolet
infrared X~rays
visible red

a)
b)
c)
d)
e)

WM O
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26.

_27.

How many electrons can be described bv the quantum numbers n = 3, 1
3,mp = 17

a) 0

b) 2

c) 6

d) 10

e) 14

From the following list of observations choose the one that most
clearly supports the following conclusion: most of the mass of the
atom 1s located in the nucleus.

a} Emission spectrum of hydrogen.

b) The photoelectric effect.

c) Scattering of alpha particles by metal foil.
d) Diffraction,

e) Cathode "rayvs."

Given the energy-level diagram for the energy levels in the H atom
shown, select the true statement.

n = ® a}) A transition from n =
n = 6 5 ton = 3 involves
greater energy than one
T n = 5 fromn = &4 to n = 2.

e
n b) A transition from n =
e n = 4 4 ton = 2 will emit
r radiation of longer
g wavelength than one
y one from n = 5 to
n = 1,
n = 3 ¢c) All tramnsitions from
states for which n>l
to the n = 1 state

involve the absorption
of energy by the atom.

n = 2 d) A transition from n =
2 ton = % corresponds
to the ionization
energy of the H atom.

n = 1 e) All (a through d)
are false.

Which element has the following electron configuration?
[ Kr] 55244105p3

A. Sn
B. Sb
C. Pb
D. Bi

E. Te

as



2%, What is the electron configuration of calcium?

i |

the core electron configuration for Ag-

36. Give the core orbital notation of indium.

3. Give the electron configuration of V3*,

$. Give the core electron configuraﬁion of thalliem (T1).

33, Give the orbital notation of phosphorus.

#. Give the core orbital notationm of Gallium (Ga).

gé“* Give the core electron configuration of Ni*

'S
%. Give the core orbital notation of Br .

21. Give the electron dot notations for the following:
a.Ra”?  b.Sb Te?

N.Green light has a wavelength of 5.50 x 102 nm. What
“a photon of green light? /..

is the energy of

¥ What is the maximum wavelength of light capable of remov1ng an
electron from principal level n=2 in a hydrogen atom? : {

K
£

#wCalculate the wavelength of light emitted for the transition of an

electron from n=4 -> n*2 in a hydrogen atom. What form of radiation
is this? (3pis]

1N

41,Identify each of the following elements:

a. An excited state of this element has the electron configuration .
1s22s522p43st DT

b. The +3 ion of this element has a core electron configuration of
[Kr]5s24dt0

Hae whot
p :ﬂ? is the energy in joules of a mole of photons associated with red light of
velength 7.00 x 10?2 nm? 3 -
oA i
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Answer the fallowing questions regarding light and its interactions with molecules, atoms,

and ions. -

a. The longest wavelength of light with enough energy to break the Cl-Cl bond in CL,

(g) is 495 nm.
i. Calculate the frequency, in s, of the light.
ii. Calculate the energy, in I, of a photon of the light.
iii. Calculate the minimum energy, in kJ mol*, of the CI-Cl bond.

b. A certainline in the spectrum of atomic hydrogen is.associated with the electronic
transition in the H atom from the sixth energy level (77 = 6) to the second energy

level (n=2).

i. Indicate whether the H atom emits energy or whether it absorbs energy
during the transition Justify your answer.

‘f ii. Calculate the wavelength, in nm, of the radiation associated with the spectral
line.
ili. Account for the observation that the amount of energy associated with the
SOt £ same electronic transition (2 = 6 to.n = 2).in the He* ion is greater than that
B B ) associated with the corresponding transition in the H atom.
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1 2 3 4 5 6 7 8 8 .10 11 12 13 14 15 16 17 18
hydrogen falium
1 4
H He
1.0079 Koy: 40025
lithium barylium olomant name horon carbon nitrogen oxygen fucrine nHON

k { atomic number 5 6 8 2

-

Li | Be | .Sym bol B C N!O|F Ne
6,541 9.0122 .. 8lomic weight {(mean refstive moss 10.811 12,011 14.007 15.889 18.990 20.180
soudhm magnagiom alumirdum sificon phosphons subfur chiorina arqon

12 15 16
=
Na | Mg g Al | Si| P | S| Cl| Ar

22,990 24.308 S\ 28.982 28.086 30974 32.065 35483 39.94¢8
potassium calcium scandium titanium vanadium | chromium | manganese iron coha]t‘-.\ nicket copper e galium germantum arsenic salensurm bromine heypter

19 . 23 24 27 ¢ 29 30 a4 I8

- -

K | Ca Sc|Ti|V | CrMn| Fe|Co| Ni Cu|/Zn | Ga|Ge|As| Se| Br| Kr
39.098 40.078 44.956 AT.B67 50.942 51,996 54938 55.845 58.933 58.893 63.546 685.38 #9.723 7281 74922 78.96 79904 8380
rubidium strontium yitrium Zirconium niobium | molybdenurn | technstiom Ahenium rhodi ifadk sitver cadmium indium tin antimony teliurium indine XA

39 42 44 45 46 47 48 49 52 53 L
Rb| Sr Y | Zr{Nb/Mo Tc | Ru{Rh Pd|AgiCd| In |Sn{Sb|Te| | | Xe

85,468 8782 88.906 D1.224 £22.908 8594 {88] 101.07 102.91 106.42 107.87 $12.41 114.82 118.71 121.78 127.60 126.90 s |

cangium barim lutetium hatnium tantalum tungsten thankim osmium iridham platinum gotd mercury thallivm !asd Bigmuth pnlonmm astatine radon |
57:70 74 77 80 84 - 85 ‘

* Ed
Cs Ba|, * |[Lu/Hf {Ta| W Re |Os Ir | Pt | AulHg Ti Pb Bi | Po At | En

132901 137.33 174.97 178.49 180.85 183,84 186.21 180.23 192,22 195.08 186.97 200,59 204,38 2072 208.98 1209} (219 [z221_ |
francium radiurm lawrencium [rutherfordiumy  dubnium | seaborgium | bohrium hassium | meltnerium | unuaniium | unununium | ununbiun urRinquadium

B9-102 103 104 105 108 107 108 108 110 111 12 114
*k
Fr | Ra Lr | Rf | Db | Sg | Bh| Hs | Mt [Uun/UuuUuk Uugq
€23 [2286] [282} 1261} 2821 (266] [284) [269] 2881 271} 212 j£144) [289)

fanthanum canum ] chymi promath!umr samarium | swopium | gadoknium ferblum | dysprosium | holmium arbium b Yyitarbium

58 61 64 66 69 70
*lanthanoids | La | Ce | Pr |[Nd |[Pm|Sm| Eu|Gd| Tb | Dy | Ho| Er | Tm| Yb

138.91 140.12 140.91 144.24 {145] 180.36 151.98 187.25 156,83 162,50 164.93 167.26 168.93 173.04

thori tacting uranium neplurium | plutorium | amenitium curium herkafium | californium | einsleiniom | fermi mandsiev nobel

89 90 91 92 93 95 98 100 101 102
“actinoids | Ac| Th{Pa| U |Np|PulAm|Cm| Bk | Cf | Es |Fm|Md| No

rz148 282,04 231.04 238.03 2371 [244 [243) j2s7] [247} {251} [252) {2571 28] 1  [259]

Symbols and fhe eymbols snd namas of the el bo, and their spellings are those ded by the |

alemants 110-112 snd 114 8o those used here e IUPAC'S

ts {mean

lived isot
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1 2 3 4 5 8 7 8 9 . 10 11 12 13 14 15 16 17 18
hydrogn tptinm
1
H He
100% © Key: 4.0026
it beryltum slament name horon carbon nitrogen oxygen fluorine neon
atomic number 5 7 B 9
Li | Be symbol B, C| N O F Ne
8941 99122 atomic weight (maen relative mass) 10.811 12.011 14.007 15.999 18.998 20,180
sadhm magresinm aluminium gificon phiosphonis suffur chlorina argon
12 L] 16
-
Na | Mg Al Si| P | S |Cl Ar
22,90 24.305 | 26,982 28,088 30.974 32,065 35,453 39,948
potassum caltium scandium fitanium vanpdium | chromium | manganese ron cobatt nicke! copper zing gallium germanium acsenic seloniym trorine kryptor
1¢ 20 21, 22 23 24 7 29 34
K | Ca Sc|Ti| V|Cr|Mn|Fe Co Ni [Cu|Zn|Ga|Ge|As | Se | Br | Kr
39.08 40.078 44,956 47.867 50.942 §1.4996 54.938 55.845 58.933 ' 56.893 63.548 65.39 69.723 72.61 14.922 78.98 79,904 83.80
rubldern steontium yitiuen ZiFgonivm niobium | molybdenum Iam"a!lum stheeium rhoddi silver cadmiurn indium tin antimany tellurium iodine xanon
39 42 44 45 46 a7 49 1 52 53 G4
Rb| Sr Y | Zr | Nb | Mo Tc Ru/Rhi1Pd Ag/Cd|In |Sn|Sb|Te| I | Xe
85,458 B8T.62 BA.906 01224 82508 95.94 (o8} 101.07 102,91 106,42 107.87 112.41 114.82 118,71 12178 127.60 126.90 134.2¢
rassim harim utetium Aafnlum tentalum tungstan rhanium smium iridiem platinum gold marcary thallium lead bismuth oo!onium astatine " radon
5i 56 5770 7 80 L 85 3
* » Y
Cs' Ba * |Lu|Hf | Ta| W Re Os| Ir | Pt |/Au/Hg| Tl |Pb| Bi | Po| At | En
132w 137.33 174.97 178,48 180.95 183.84 186.21 180.23 192.22 195.08 198.87 200.59 204,38 2072 208,98 1209] 210} ey
frandim catium tawrencium jrotherfordiury  dubnium | seaborgium | botrium hassium | mellnenum | ununnifium | unununium | unenbium uninguadium
89-102 103 104 105 108 107 108 109 110 111 112 114
Kk
Fr | Ra Lr | Rf |Db| Sg | Bh| Hs | Mt [Uun/Uuu/Uub Uuq
2] 228} {262} 28t} | {2621 266] 2841 {268] Jriz o 1271} [2r2} 277] 1288}
tanthanum ceriurmt [ dymiumy neodymium | promethium | samarium | eurcbium | gadolinium tarblum | dysprosium hoimkim arbium thulium yltarbium
61 86 69 70
*lanthancids | La | Ce | Pr | Nd |Pm|Sm| Eu | Gd| Tb | Dy Ho Er |Tm|Yb
138.81 140.12 140.91 144.24 [145] 150.38 151.98 157.25 158.93 162.50 184 93 167.25 166.93 173.04
actirium thofium | p i | urans aptun futoni ey curlum berkefiurn | californium | sir ni ferml delovit bal
92 83 94 95 100 101 1062
*actinoids | Ac | Th | Pa| U Np Pu|/Am|Cm| Bk | Cf Es Fm | Md | No
22n 232.04 231.04 238.03 [2an [2441 243 2871 [247} {251) [252} {2571 288} [259)
8 is and the symbois and names of the siements, and thair epeliings ars those d by the | al Union of Pure snd Awﬁodﬁhami?w {IJUPAC - htpwww.iupac.org/}, Names have yel to be proposed Kor the most recently discovered
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