Waves and Calculations (5 points )

1. What type of relationshi i
p (direct or mverSF:)/r:thta\far the relationships between wavelength, frequency, and

hoton energy?
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2. The laser in an audj
light, ARdio LD plag'erlg@s l‘ght'\ﬂtﬁ\advdavgen-gh of 7.80 x 102 nm. Calculate the frequency of this
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3. Calculate the followi Ing values associated with light and the electromagnetic spectrum:

a. Calculate the energy of a photon of electromagnetic r radlatlon whose frequency is 6.75 x 1012 | ek Eg""
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¢. What way clength of radiation has photons of energy 2.87 x 10% J?
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a) Which wave has the Ionger wavclength? Calculate this wavelength.
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b) Which wave has the r frequengy and phnmaﬂ:rgy? Calculate these values. U I
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c) Which wave has the greater speed (velocit)r?)k? e
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d) Which type of electromagnetic radiation does each wave represent? ’SA,O RO~
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tic radiation has been important to our understanding of the
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5 Describe briefly why the study of electromagne
arrangement of electrons in atoms.

¥

7 Anelectron is excited from the n = 1 ground state to the n = 3 state in a hydrogen(gtom Which of the following

statements are true? Correct the false statements to make them true.
a. It takes mese energy to ionize (completely remove) the electron from n = 3 than from the ground stat

{«J_QS Wm‘& S -[/LLL n-3 q; ‘ﬁvl"m

naclevs
b. The electron is farther from the nucleus on average in thc n - 3 state than in the n - 1 state.
T :
c. The wavelength of light emitted when the electron returns to the gFQH-Hd—SFﬂ-EC from n = 3 will be the
same as the wavelength of light absorbed togo fromn-=1ton=3. =

d. Forn =g the electron is in the first excited state.
2.

Electromagnetic Radiation

8. Arrange the following kinds of electromag

netic radiation in order of increasing wavel
: . en
infrared, green light, red light, ra : L

dio waves, X-rays, ultraviolet light
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carbon single bond tound 1n organic compounds 1s 34/ KJ/mMOoL Would A [ays and/or rauiu waves == ="
disrupt organic compounds by breaking carbon-carbon single bonds?
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10. The rays of the Sun that cause tanning and burning are in the ultmwole portion of the UV spectrum.

are categorized by wavelength. So-called UV-A radiation has wavelengths in the 320-380 nm range, W hereas
UV-B radiation has wavelengths in the range of 290-320 nm.
a. Calculate the frequency of light that has a wavelength of 320 nm.
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b. Calculate the energy of a mole of 320-nm photons.
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¢. Which has more energy: photons of UV-A radiation cn-[pﬁc);i o%m\’ Badlatlon? 2{4000° r 37,,;
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d. The UV-B radiation from the Sun is considered a greater cause omans than UV-A
radiation. Is this observation consistent with your answer to part (c)? M
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Atomic Theory Name
Periodic Trends Period Date

Periodicity
1. Group the following electron configurations in pairs that would represent snmllar chemical properties of their

atoms:
/{ 1522522p5 A 3 O\ IU‘\.LOW
b7 152! 3 M(_v\i
,C./ 1522‘53_!.” b) 'Q— M'%\,I
A7 1s72s72p53s?3p° Y- ){‘- no lefe c{é.z“/
& 15225%2p83s23pdas! '
AT 1572572p83*3p%4523d1%4pS

2. Element 106 has been named seaborgium, Sg, in honor of Glenn Seaborg, discoverer of the first transuranium
element.

a. Write the expected electron configuration of element 106.
UZ»:] ’;~F & (QA t 757"

b. What other element would be most like element 106 in its properties? S oS

W MM;@ &‘I:)d\f&_ \+ H*Sr‘dvfb

3. Answer the following questions concerning nuclear charge:

a. What is meant by the term effective nuclear charge?
QLA e ‘9541 { Vg Ci;_m,( pO,L Q,/\,opw,a”-ol_,ap

oy (2 +
(o.») on € Q¥ - )’(5 [2P+ } )z.c >Z~€ —’U.L’z—- 4.-‘/2“(%‘—
€
b. How does the effective nuclear charge experienced by the valence electrons of an Z:o?n vary gon? g from

left to right across a period of the pcnodlc table?

13p*
¥ e _
12¢ }: )3 /De
e chive e Hoas | Tmr affeef 3wl
,Q CLE L wvoleov

Atomic Radius ¢ hevae o |\m:f.e0~5f/L AELDSS B PQNOC{ becace
‘nhth( € ‘5""“3 b (gh l‘.[“( ;7‘;\}“:)9 SAW.)

4. Using only the periodic table, arrange each set of atoms in order of increasing radlus

a BaCaNe oy, (s WRQER, Fea /Va_) Ca , Bal

b. Sn, Sb, As As Sb) Sg\

c. Al Be,Si W

(_a_c,‘(-uﬂ-’e ;
Be, 51 Al
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5. [In the reaction:

Reactants s
‘Products

®0 = .O

which s :
phere represents a metal and which represents a non-metal? Explain your answer.

" b[“-Ck ) W) loses o~ te dvean + ;‘g\ﬁ{sw(ﬂf
(A_,lf'\\"!"(,, I/u.eiul) 555‘-““9 <l o — ;ov\.-(/c‘u»va"/‘)

6. For cach of the following groups, place the atoms and/or ions in order of decreasing size:
a. . Cu?t 4+ )
Cu, Cu*, Cu LLvﬁ-—COL . Ex )C“-iz_ 5

b. Ni%*, Pd®, P2 b D e F b aandd
| {M?_Pf” y Pl M5

c. 0,0,0" (o OL-} O-l 3 O Q'wM—/Q’{)

d. Tez', I @s Baz*, La’* 2+ + e =] — -
La® B2, s ‘7‘(’ ; 1
> e -
7. Explain the following variations in atomic or ionic radi: -Q’I‘P r (o=
Ty Tez= 7= (# BAF [, 37

Gt ee StaRaRL [..ec)sg/w} sk&%é?/ 4 g > o

|
‘ A nve :
Py Lk T lgaivs o wos lar N'("[%’S necleus (p
b. Ca? > Mg?* > Be? Io‘\%’{/m’d— hA—f5+ {‘Qa$+{_-

sint, Lot |5 fajenrp

C(f’_‘“ hes w™ost J./M-E-'S‘s\iv“)s

¢. Fe>Fe? >Fe*

Somenr woclear chavge Fe®" jas lost 3¢~

Ionization Energies
“ closer Jouceleys

S AR

8 Answer the following questions about ionization energies: ; + )
a. Why does Li have a larger first ionization energy than Na? 4 3 - = 4 per

s T EZKALEARARE

_ el U [1,F) )
'e-rmavcﬁl QTUVM E&WJi[ZSWHF 23-5)"!—)!1*

b. The difference between the third and fourth ionization energies of scandium is much larger than the
Titaw }ua  difference between the third and fourth ionization energies of titanium. Why?

CA"’} \fS?' 30‘1 4—5\%/!\%*‘ A "f”‘.ﬂ,-— A p\mw\ gCMZJ\_j_ﬂ_
EAV] (_ILC,‘Z. 30\1 rlw.dv_is “’l,uc} ey (lra:,? a {Qv{_,( G/OS;{/\_ ‘[o
S comelir

Y\LLC[{US wl/u"t’/l/\ vﬁ%u\lros w\_u(,L\ Mo ¢ chc-}j
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jonization energy of one is 26

1 The first
en electron

2 1 1s22522p°3s".
ron configurations 22t a] 14 gy with one of the giv

ms have the elect
|. Match each jonization ener

9. Twoato
nd that of the other is 496 kJ/mo

kJ/mol, a

configurations. Justify your chmcc
[ow € gt 3 /J - ‘3(,9 > )

£ s =
s . A~ CA /
/g_z’ /s Zpr‘- 55| = ‘{?blf»%ﬁ){ e % %»ﬁjx‘é’yﬂ ?y:}ie

ments X a;ld Y are shown below. The units are not kJ/mol.

10. The first four ionization for the ele
;‘ X o
170 & 200
Second 350 = 400 s
Third 1800 3500
| Fourth 2500 5000
be more than one correct answer, so explain fully.

Identify the elements X and Y. There may
[§ IOV’L'M'\C{&V G’M,G.V‘jljj

Y:- Bo = lmagr
il ="V i
Bc\}/luwn vevp 2 bhecawde Ja

11. Explain why a graph of i0 ization energy versus atomic number (across a row
exceptions? Why are there exceptions?

\5 Al Lo o
) is not lincar. Where are the
Ao Cllends_
7 Inuﬁ/e.

s L
.quef._%j

Electronegativity

12. By referring only to the periodic table, select:
a. the most electronegative element in group 6A. O Wy e~

b. the least electronegative element in the grou;@Si, P.

¢. the most electronegative element in the group Ga, P,@ Na

d. theelement in the group K, C, Zn@iﬂ is most llkely 10 form n ionic compound with B
st il a.

13. Predict the order of increasing electronegativity in each of the following mups of element )
& N0 i
—> ~ 1 E—')kc?.'f—e/ echva

b.f, 501, 8,8, iC|

c. Si,QGe, Sn SVL s 6——() S‘\
d. TLS, Ge
T ) 6e S

i—
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Vlecmm Configurations - Applications p " ;i
enoo_______ Date

Orbital Theory and Periodic Table

1. Answer the following questions about orbitals:

a. What are the similariti
e similarities between the 1s and 2s orbitals of the hydrogen atom?

SM %ZM«.K),(

b. What can you sa
y about the average distance from th . .
compared with a 3s orbital? m the nucleus of an electron in the 2s orbital as
3 \
29 (l\/9 C{lzm(_ S S [uv{-—e’,;,\ %ML 5 <
C.

For the hydrogen atom, list the following orbitals in order of increasing energy (that is, most
stable ones first): 4f, 6s, 3d, 1s, 2p

\5)2’\:0)%‘\ )L{‘p)eﬁ{

2. State where in the periodic table these elements appear:

a. elements with the valence-shell electron configuration ns’np’ lw‘io X / (o TA
b. the elements that have three unpaired p electrons R \(-rn,..\
N

c. an element whose valence electrons are 4s%4p’
14N
A S
~AVEAS 41 N, M‘(—f\,p 5

d. the d-block elements

Electron Configurations and Orbital Diagrams
3. Write the condensed electron configurations for the following atoms, using appropriate noble-gas core
abbreviations:

a. Cs ['X'zj (9(,'

b NI (A Us*3d?

c. Se cAV Yg? 24! ‘/f,‘f
d. Cd C#'j g;ZL{A'a
e. U J

[ ] 0 643

Scanned with CamScanner



4. Write the expected last terms of the electron configurations for each of the following atoms: - £
Cl, Sb, Sr, W, Pb, Cf
Cl 2p7

Sc 552 | Pb [’?WZ
W sdt CpEPT

5. ldentify the specific element that corresponds to each of the following electron configurations and
indicate the number of unpaired electrons for each:

15 o we pepaived Ll CFL
b. 1522522p‘1 Ox;ﬁw 2 U“Pa;vg‘pl 'ii-_ ":-L- i{,"— j—— j.-—-"‘

c. [Ar)4s%3d* (v (—{uh ,om’ruf _i_'l;_ a1 T T
d. [Kriss4d™spt S 2uu‘oa}ruf AL T 1 G

Sb 5p°

6. ldentify the following elements:
' a. An excited state of this element has the electron configuration 1s?2s22p°3s".

Ve
b. The ground-state electron configuration is [Ne]3s?3p*.

S lGse
. An excited state of this element has the electron configuration [Kr]5524d®5p26s’. @

4725+ e

d. The ground-state electron configuration contains three unpaired 6p electrons.

b2 L2 R

7. Using the periodic table, write the expected ground-state electron configurations for:
a. the third element in Group 5A.

&r_] 56" (H“S.\og
b. element number 116.
L\/ [Fnj C,;L 5-:(!‘( 74106#).1‘ _

c. an element with three unpaired 5d electrons.

B B il enay = T dilonchings

d. the halogen with electrons in the 6p atomic orbitals.

XS R €
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