AP Chemistry Review Sheet -- Chapter 6 -- Atomic Structure

1. Circle the possible units of frequency and underline the units of wavelength. Hint: Some of
the units may not be for either wavlength or frequency. Do not circle or underline these!
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(23 Clrcle all of the fqﬂ_wmg statements which are TRUE statements)
" a) Wavelength is directly proportional to frequency. w——i> (AVEISel e | Q,tf a(
b) As the wavelength increases, the frequency also increases. ———{> ’V’y;ec y€ceese s

5’ ‘he shorter the wavelength of a wave, the higher its frequengy.
"d)_A light wave will travel 'f'aster ifits wave[ength is shorter. —=> Same- SP&”‘O@ ( C)

Q’ he speed of light is 3.0 X 10% m/s.

““f) The speed of sound is faster than the speed of light. éoun& ‘{Vﬂb‘@(‘J a lot glowey

3. Assume that a wave has a wavlength of 25.0 cm. Calculate its frequency in Hertz
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4. A radiowave has a frequency of 5.4 X 10"’ s, Calculate the wavelength of the radiowave (in
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5 How many minutes would it take a radio wave to travel from the planet Venus to Earth?
(The average distance from Venus to Earth is 28 million miles.)
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6. List the various parts of the electromagnetic spectrum in order from highest energy to lowest
energy. [, « ' )
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7. List the order of w.s;hle light-from-lengést waveleng;h to short wavelength Alses&\» at is —— ]

{He"Wavelengeh range of visiblelight? Rove g‘—l [t{M"‘t’ mm ;'

8. Circle the letters of all TRUE statements below: 7
@ Blue light has more energy than orange light. ~ \ -~
b) Microwaves have a higher frequency than UV light. - l ‘ =
@ Gamma rays move at a faster speed than X-rays. SAME /]
A

Yellow light is more energetic than FM radio waves. < \
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9. Max Planck assumed that energy can be either released or absorbed in by atoms only in
discrete “chunks” of some minimum size. What name did he give to these chunks?

PHODNS or QUAJTA

10. What equation did Planck use to help explain his idea of quantized energy? What is the
name and value of the constant used in this'equation?
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11. Which of the following ;S‘alrsdfs consxdered “quannzed”'? Circle your answer.
a) or a violin
b) arampo
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12:. The temperature of stars is gauged by their colors. For example, red stars have a lower
““temperature than blue stars. How is this temperature scale consistent with Planck’s

éssumpﬂons:egardmg quantized energy?
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14" What is the photoelectric effect? The, zutission o - ('YDM. & wmeckad
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15. Calculate the energy of a photon which has a wavelength of 610 nm.
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16. What is a line spectrum? (‘(

17.- What causes the lines on a line spectrum?
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18. Why are the lines on a line spectrum different colors?
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21. Describe Neils Bohr’s significant contributions to quantum theory.
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. Calculate the energy of a n =3 orbit in a Bohr hydrogen atom.
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23. Calculate the energy of a n = 5 orbit in a Bohr hydrogen'atom.

~) (&‘Mo*‘é’j ST
= - =
F e B.17 x(O
24. Calculate the energy, frequency, and wavlength of a photon released as
an electron falls from the n = 5 state to n = 3 state on a Bohr hydrogen atom.

AE=EL-B = £, €c= -29k0e™ ~(-£1v10™"3) - [Thss x0T

) At _rosyioMT ‘
I LesXio J ﬁs; x(o' ¢ l
N 4e3tio-tss

== 3,000 (ks .29y 1675
B IS VI R ol ’ ~

(25 The first tine of the Balmer series occurs at a wavelength of 656.3 ﬁ’WhaI are the values
~“for n; and ny for the electrons which cause this line of the Balmer series?
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26. A photon of[Li% .Eadl.&th has an energy of -2.043 X 10- 18 5. Determine its n; and n. (“—' L)
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27. Define MATTER WAVE: _fﬁz feem wsed 4o ,Qesw be 4he wave
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28. Protons can be accelerated to speeds near that of
wavelength (in nm) of such a proton moving at 2.90 X 10® m/s. (Mass of a proton is *

ightin pamcle accelerators. Estimate the
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29. State the Heisenberg Uncertainty Principle.
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Ei-f fﬁé’e}eﬁﬁé’}{exsenﬁerg Uncertainty Principle? in other words, how dld
iple help gd?Ve}op our current understanding of the structure of an atom?
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32. a) How many p electrons are in an atom of nitrogen? 3
b} How many s electrons are in an atom of silicon? 4
¢) How many 3d electrons are in an atom of selenium? __ {0
'd) How many f electrons are in an f subshell which is half-filled? L.
) How: many electrons can each of the following energy levels hold if completely

n=1a O A

33. Listthree orbitals in an atom of magnesium which are degenerate. JP% | DPY : l{)-'t

34, Consider the following orbitals: 4p,, 4p,, 4py, 4s, 4dy,, 4d,.42
a. Which are not acceptable notatlons for orbitals?
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b. Which are degenerate orbi _
i) many electron system? 2U orbdals W same subsket

i) single e- system? 4y ovbideds L Sl encegy sheta

"y'dr;) ¥n or the s orbital

Has (6’55 P+ Heow Li 50 tf wou'+
"PW\“ om $k0(1 ¢s AMG(

T TR g % 5

~ Which do you think is bigger, the 1s orlmal-' '
mmmwwram

36: Wt the ground st elctron configurations fo he following cloments: &\
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38. What postulate negated Bohr's idea that e- travel in well defined paths? Please explain.
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37. Draw the orbital diagrams for each of the following elements:




39. Write an electron configuration representing:
a- the ground state of a helium atom. [ L

b- an excited state of a helium atom. \ 542 5‘
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41. Draw an orbital diagram for nitrogen which violates:
‘M\db Guvdy. the Pauli Exclusion Principle. 'f’l&
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42, Shown below are portions of orbital diagrams representing the ground state electron

configurations of certain elements, Which of them violate the Pauli exclusion principle or
Hund’s Rule?

43, Write a possible set of 4 quantum numbers for the 5 electrons in a boron
atom. ~ PRI
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44. Complete the following table:

subshell n l m;, (show all values)
4p y | =10, |
3d 3 & -1 -0 sk
‘_ 3 T 0 0 =
St & D 2k stioghit s g

45. Name the type of electron orbital (i.e. s, p, d, or f) designated by each of the following set of
quantum numbers.

dp_ )21, Y4 2420 15 100 L‘Q d)4.1,0

46, Which of the following sets of quantum numbeg2ould NOT occur? Explain.
D), 1,0, +1/2 N -

~ —

b)2,1,0,+1/2

.
@2, 0,1,-12
\

d) 3,2,0,-172 Fe :

41. Arrange the following sets of quantum numbers in order of increasing energy. If they have
the same energy, place them together. Assume you have a multi-electron system.
a)4,2,-1,+172 44
b)1,0,0,-172 s R .
93,1.1,-123 [ [g Zs 2p 3p 44

srrane | @@ @ @

4& Assign a set of 4 quantm-mumbers to-eaeh electron in-the fluerine atom (9 electransyiby

completing the chart below: l$1252pS
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49, Anelectron in a hydrogen atom is excited from the ground state to the n = 4 state. Circle “T”
for true and “F” for false for each of the statements below. If you think the statement is
false, please correct the statement to make it true!

T @ a) n = 4 is the first excited state. Vlf’l ‘GVS{ (ﬂd‘«ﬂ ?{W‘c’
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T (]9 b) It takes moke energy to ionize (remove the e-) from n= 4 than from b &
/
ground state. —_— /
:'F' ¢) The electron is farther from the nucleus (on average) in n =4 than in
A —

“ground state.

I'd =
T @d) The wavelength of light emitted when the electron drops fromn =4 to ) =
n =1 is Jonger than that fromn=4 ton= 2.
ok _
/"F-€) The wavelength the atom absorbs in going fromn=1ton=4 isthe
“ ~ same that is emitted as it goes fromn=4 ton=1.

50.- Circle true or false for each of the following.

“F “a) T 'the expression AE = hv, the hv term is called a quantum of energy.

; L/ E__b) Itis possible for_an atom of carbon to.-have-an-e=inthe 3p, orbital. ’1{ / /( C{{ij ’
T c) A 2p orbital in a hydrogen atom is of higher energy than a 2s orbital. & (MMW{ ¢ iy

T d)~ The e- configuration for an oxygen atom is the same as the electron “"1 l@ <€~

configuration as an oxide ion.
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