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Spectrophoto lnetry HW Questions :
la. Briefly describe the process of Spectrophotometry,

What cloes the machine do to the sample/what does it measure?
State Beer's Law, and explain what each letter stands fbr, and the units for each
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lb. Write the elec[ron configuration for each iorr

Potassium ion * l4
Cobalr ilion *24.

ll-f = lge' V*'
27' 2 o 29 <' Co*' e(

(
Silver ion (llint: Silvel ion is diamagnetic.) +l
Iron II ion FC+z '. 2lC'
Iron III ion Fe 

+9 z 2 9C-
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1c. Which of the abole ions would you expect to have color vs lvh

Co Fe*î Fe a*rl zUn*t utarlt) b< co+2 +3
a

t a

ßllc^ d- t bi fu¡, a,¿ .tt ¿rr l¿c
4j+l K 4t avl /na woy,ttLk colulul çtn

you expect to be colorless? Explain
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I+Cobalt (lll) ion can fbrm a complex ion using ammonia and chloride li
d. Write the formula for the tetraamminedichlorocobalt III complex iorr, including the charge Co /N
l'his ion has an octahedral geometry, lvilh trvo possible geometric forms (or [rvo "geometric isomers").
If the chlorides are next to each other (at 90"), the ion is called "cis-tetraamminedichlorocobalt III", and
are across from each other (at 180'), it is called "trans-tetraamminedichlorocobalt IIl".
e. Draw a piclure showing "cis-tetraamminedichlorocobalt III" ion, Show any lone pairs on

/v

2

if the chlorides
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+l
f. 'fhe "cis" version of the ion absorbs ),ellow visible Iight most strongly
What would be lhe apparent color of a solution containing this ion?

( frú. c*plcmuhry bluo{ Ftbo)
g. T'he "trans" vcrrsion of the ion absorbs recl visible light most strongly.
What would be tlrc apparent color of a solution containing this ion?
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PE.IPS ( P hoto E Lec t ro n S p ectro sco py P ro b le ms ! )

2a, tìriefly describe thc process that occurs in PhotoElectron Spectroscopy
What happens in a given atom?
How are electron speeds measurcd?
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b. How does the data obtained using PES compare to an atom's "first ionization en - " I Et "
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3. Consider the PES
( For each graph, the x

a. For fluorine and
b. For all four
each peak.
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spectra for carbon, fluorine, sodium, and potassium, below
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write the corresponding part of the electron configuration (for example, "2p2") near
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3. Consider the PES spectra for carbon, fluorine, sodium, and potassium, below
For each graph, the x axis represents "Electron Binding Energies in MJ/mole")

a. For fluorine and potassium, write the relative peak height above each peak.

b. For all four spectra, write the corresponding part of the electron configuration (for example, "2p2 "¡ near

each peak.
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c. Use the graphs given above to find the "first ionization energy" of each element.
(Hint: Should IE, correspond to the lowest or the highest energy required to remove the first electron?)

IE1 of carbon = /mole IE, of sodium = 6oo /more ( ç.ot l o" )VT

d. For sodium, write a chemical equation, with phase subscripts, showing the process in the atom that
conesponds to IE,. Include the heat term in the equation. The equation is started for you:
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e. Why is the binding energy (8.E.) of the 1s electron SOoooooo- much larger than other binding energies?
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f. whar is the binding energy for sodium's ls elecrro nr- I O 4 l'¡T / mol¿' ( rcq OOO V¡/note)
'What is the bindingln"rglfo, potassium's ls electron? olc ( gq+ OOO VT lnOl¿ )

Account for the difference in these binding energies.
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g. For carbon and fluorine, compare the IE, values from the previous page - which element has a larger IE,
andwHY? ¡; , tpqo ÊTlmùe F z IbSo þT lv¡ale

lsTLsLL?z ls z?szL¡,6

Bo+n ajvns ú6*tù losiny ^ ?-p elefui, bq tr hø-
3 rvto(e pnfuw fl'^an CaTb&t fo F heo a lru'gl,¿t effiátt

(1tc4¿r char¡{, ç, F,s elec|'v¡nç 
^re tvtore aÌlracfud

1Þ +lu nwcl1u fkan C '5 €le ohns, 5o neel u rr'e
e4eQ1 1Þ þa,,t fL aiwrt .

h. Why than the binding energy of the potassium's 4s

electron sntØi¡ than potassium?

Bùh ltavz nr't eftùve n^clcar ohû.î<

"( al , b&l Na,t 3ç etecjvrt* â/'e- closç.

J" lk nvtc)eu fï,an, K,J I[-f elechons.

Na, ' lSzZSLZf63S'

| : lsrlsr2rcagtjrslst

fo Na'S ? S

nu+olû¿L ¿ 1o

('

ruy
dtre ffl 0( <

'l/ need alwn
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Drarv the Orbital Filling Diagram of the
Central atom (before hybridization)
(everything since the last noble gas)

Draw the Orbital Filling Diagram
of the Central atom (after
hybridization) and state what the
hybridization is.

Molecule Dralv Dot
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7. Answer the following questions about the structures of ions that contain only sulfur and fluorrne.

(a) The compounds SFa and BF3 react to form an ionic compound according to the following eq uatron. +l

SFo + BF, -+ SF3BF4

F,

(iii) Identify the

in part (a)(i)
of + with the Lewis structure drawn

QI

a
a

SFo + CsF -r CsSF5
aa

in part (bXi). S q nare py ra m ld aL ,

tion for Q, showing only the valence-shell electrons.

üç fk alVúÅ rvrclûls. tfu

smallest? Explain in terms of electronic structure'

l1a.r,,:,,F,/

j ns+ ful¡ur Fran oiutvt .

(c) On the basis of periodic trends, would Q have the largest atomic radius in its group or would it have the

sffucture drawn

dt
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â¡¿¿lvln n= Trlu*.
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(d) What would be the most likely charge of the Q ion in stable ionic compounds

(e) Write a balanced equation that would water.

(f¡ Assume that Q reacts to form a carbonate compound.

(i) Write the formula for the compound formed between Q and the carbonate ion, CO32- .
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út 6. Answer the following quesrions, which pertain ro binary compounds. ++î ß) = 2t v,e ,

(a) In the box provided below, draw a comptete læwis electron-dot diagram for the IF, molecule.

(b) On the basis of the Le that you drew in part (a), predict the molecular geometry of
the IF, molecule.

(c) In the SO, molecule, both of the bonds between sulfur and oxygen have the same length. Explain tlris

observation, supporting your explanation by drawing in the box below a Lewis electron-dot diagram (or

diagrams) for the SO2 molecule, b+?(6)= l8

bcú¿ Can Le ìa eìihe¿ -lrre le?f
lCntUnte, Tr7< ZT baá ìs del
o S-o LonAr w; tl he e1wl, in

s-o sìaglc bø¿. b"l lortter

(d) On the basis of your Le dot diagram(s) in part (c), identify the hybridization of the sulfur atom
in the SO, molecule.
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5. Using principles of atomic and molecular structure and the information in the table below, answer the following
questions about atomic fluorine, oxygen, and xenon, as well as some of their compounds.

Atom
First Ionization Energy

(kJ mol-r)

F 1,681:0

o 1,313.9

Xe
,|

(a) Write the equation for the ionization of atomic fl 681.0 kJ mol-l

(b) Account for the fact that the f,rrst ionization energy of atomic fluorine is greater than that of atomic oxygen.

F,r, + lbïloFr ->F +t +le

î-
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aa Oa F a

a
a
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(e) On the basis of the Lewis electron-dot

(i) The geometric shape of the XeO3 molecu f^fvl^
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8. Answer the following questions using principles of chemical bonding and molecular structure.

tbve
(a) Consider the carbon dioxide molecule, CO2 , and the carbonate ion, CO32-

(i) Draw the complete Lewis electron-dot structure for each species.
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,Lú (c) Two Lewis structures can be drawn for the OPF3 molecule, as shown bolow.
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Structure I

(i) How many sigma bonds and how many pi bonds are in structure I ? t S i9 n f, I pi
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