CHM151 Quiz 8 25Pts Due Friday April 11 2008 Name: Keg_

1.

6.

How many valence electrons does a tin (Sn) atom have? "Z

Which one of the following is most likely to be an ionic compound? State your reasoning.

A Gaas (B SBn ) C NO D. CBry E. Hy0

Reasoning: CO\T’TM_{ G m @,ﬁ:&e’ ol @& Nowme ‘7"1‘/ (.uI’YLi, O

/cu\ge, CI;FFNC‘M& [N g}@c‘;{*“r’ah ﬁﬂah'u;j Uﬁw:‘

Which one of the following ionic solids would have the largest lattice enirg_‘z —
A. NaCl B. NaF C. CaBn D. Csl [E. CaCly /
Reasoning: )

Catron Charge X Quion d‘“"*ﬁi :
” Cxa:*/AaP/mlf’ Me /szﬂw)

g
Czdw\- ‘Md’tus‘ - Gy m M,c/:u,

L@H‘c’( Eherg, A

The general electron configuration for atoms of all elements in Group 5A is

A. ns2npb B. ns2np5  C. ns2np4 E. ns2npl

Estimate the enthalpy change, AH, for the reaction 2C=0 + Oy — 2COy (O=C=0) giventhe
following bond energies. Bon y Bres hw y (EMIO (+) Bl MeK hv; Q{')o ) & )

BE(C=0) = 1074 kJ/mol = ax 1074 C=0 LXAX 0L
BE(O,) = 499 kJ/mol = |
BE(C=0)= 802 kJ/mol [, ¥ 477 — 72068k

+AE97AT B

—290g= (S50 AT)
agur » 7300 (IR

Write the (shorthand notation) electron configurations for the following ions:

a. §2- [N e]3s* 3 P 6 b. Ca2+ [Av]

¢. Cr3+ EAfJ 3&3 d Ni2+ [AQ QJS)
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7. What is the difference between a calcium atom and a calcium ion?

Coltim atom 15 Irnger and has 2o es ond o chttse
Colown 1om 1t Smallen aad hoac /[§e"S tgd @ A+t M’,‘

8. Which one of the following is most likely to be a covalent compound?
A. KF B. CaCly C. SF4 D. AlLO3 E. CaSO4

Explain: BOH'\ ey hgy\‘m_ej?z,lj,

9. Which of the following make an isoelectronic pair: Cl —, 02—, F, Ca2t, Fe3+?

fo ond CrF ench a +la [N on Copevatiom

10. Consider an element with the following electron configuration. How would you classify this

lement? N
ciemen /L ocllNL
[Kr]5524d105p5

B i e —

@ igpré;enwﬁve elem{gb; B. atransition metal  C. an alkali metal
D. an actinide element E. anoble gas

11. Use the Born-Haber cycle to calculate the lattice energy of NaBr(s). Given the following data:

BE SURE TO MAKE A DIAGRAM. A IR I E——

P —
AH(sub) Na = 109 kJ/mol | T Y3 hTh| —ng) - ,
IE((Na))= 4a96 k;r/molmo Ne.(9) + Rrg) FAG 319%
1/2D (Br-Br) = 96 kJ/mol | . v/ ~
EA (Br) = 324 kJ/imol <—shot ld be &) /[\-é'D@fEr)f- Tk Nelg+ Br g
AH= -361 kJ/mol . * | %
Thke one step at- a fime /‘/ﬂz@ t J{Bu@
it tp Yoimfends' @) ondh f,m, :
Joror bem'eo (9, o1 g PPl
No-(g) +< P~ —lathue
w oo o \:) /)\47”6%)’ 109 &% Ewore,
( U—Y + l AHRW - ) an Na() + X BP{@) \ :
“‘ = “'3( / )(T
] Jo9+ 14+ 974 + 3(// T /?26’ + 1'57 4 /
- vV
‘ Na BE(S)
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12.

14.

15.

16.

Which element forms stable +2 cations?
A. Kr B. I C. Se D. Al

Which of the following solids would have the highest melting point?
A. Nal B. NaF @ D. MgCl, E. KF

Explain: 566 # 3

How many electrons are in the 4d orbitals of Tc?

A1 B. 2 C. 3 D. 4 @

Arrange the following ions in order of increasing ionic radius, K+, P3—, S2-, Cl-.

Increasing radius " I A - .
Al hae He (71 rD Cow tv) U@"’ﬁ@ﬁ'fm ) éuj’#\—t ’)W‘M&”l ‘7
Fw‘?’m; wre. dy flerent kKt e s KL P’
Estimate the enthalpy change (AH) for the combustion of one mole of acetylene, CoHp.
H-C=C-H(g) ﬁoz(g) — 2C0Ox(g) + HoO(g) (0=C=0) (H-O-H)

. © 7 k’ “F “(,)
BE(CH) =456 kifmol  Dond Brea [riny Ende ) Bend SaKivg Zx0

BE(C=C) =962 kJ/mol (-} . = S

BE(O,) = 499 kl/mol E’C ?.: 9/6576\ C=o L X2 A L2

BE(C=0) = 802 kJ/mol “~ He x 76—
BE(O-H)=462kiimol 0y % x99 ~Y9) 32

+ 2622 WAM e

FasTy o
sy @h="1512

\.. TF gou did ot Cated ﬁ«'f Ciriov,

17.  Which of the bonds below would have the greatest polarity (highest percent ionic character)?

A. Si-P B. Si-S C. Si-Se

L\f?keﬁ Electrs negohv it ;@&Ma&

E. Si-I
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18. Use the Born-Haber cycle to calculate the lattice energy of LiCl(s). Given the following data

AFI(sub) Li = 155.2 kl/mol _ § 57 kT
IE (Li) = 520 kJ/mol — M

12D (CI-Cl) = 121.4 kJ/mol

: Syre /
EA (Cl) =348 kJ/mol &— § bl ¢ Le (=/

AH= -408.8 kJ/mol

S ——
.

)= /9_1,</+3<fé?+L.E/
Ly + 9008 /

19. hich element has the highest ionization energy?
@ B. Si C. Ge D. Sn E. Pb

20.

21.

22.

23.

24.

25.

The bonds of oxygen molecules are broken by sunlight. The minimum energy required to break the
oxygen-oxygen bond is 495 kJ/mol. What is the wavelength of sun-lightthatcan-eau is bond
breakage? What type of electromagnetic radiation is this?

E: h\) = A\) { QLIZ/\ . ( >

e c:" / i R sl
E " b—fc : e (o 27
- h i - Q,bl)(/bfglw-,, “ »® é i”.ﬁ..y M
—— d — y

Successive ionization energlg, I1, I, I3, and so on, provide evidence for the shell structure of the

atom. For silicon atoms, which ionization energy will show an exceptionally large increase over
the preceding ionization energy? Feprecents ah twtner s e,

A 21 B. 3d C. 4th E. 6th

Why is the Mg2+ ion smaller than F-, even though they are isoelectronic?

)9\ Pro'}"’“ﬁ' )W}JI‘ } ZU e .,..U—-f':—' 7 P),_.D‘-Hg‘h( )wh(ﬂbﬁ" /ot‘

Classify the C-Cl bond in CCly as ionic, polar covalent, or nonpolar cof;/ale f. i
- Nesative bgp(:e rém
A. ionic @olar covalenty &€ le "tﬂ)C. ng)npolar 6{ova ent .

Which has the greater radius, an I~ ion or an I atom? Briefly explain.

I7 63 potnc heldiugSe™ < Blgzer
:L/‘ f? I L §2€’

The Show theLewis structure for CS; .

“ — =
/S;:C::_S‘/ )S"C-—'SI
\ - e
(SZ ¢S
RQV Soveh e 4(')7 u,f,ﬂam.,, (
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