Exam: Ch7-9 & 25 Name: MET

AP Chem (80 pts) I have not given, received, nor will give any aid on this exam.
Version M Period: 1 2 3 4 November 18, 2005
MC: - [ 4)(3 pts each) = FR: Overall: J

SECTION I: Multiple Choice (3 pts each): Choose the option that is the best answer or completes each
question or statement. Write your answers in the blanks provided and erase mistakes completely. In this
section, as a correction for haphazard guessing, one-fourth of the number of questions you answer
incorrectly will be subtracted from the number of questions you answer correctly.

£
0
I. Electrons in the /s subshell are much closer to the nucleus in Ar than in Cl due to the greater jrG
a. Electron affinity
b. lonization energy
Nuclear charge
d. Paramagnetism
e. Not enough information given or none of the above Ans: i
2. In which of the molecules below is the carbon-carbon distance the shortest?
a. CzHg Wl -cM,
b. CH, ' €= _
@ Csz . 4
d Cng r
e. Not enough information given or none of the above Ans: C
3. The electron-domain geometry and molecular geometry of iodine trichloride are and .
respectively, \Cly 29
a. Trigonal planar, trigonal planar it
b. Tetrahedral, trigonal pyramidal o " “E0)
() Trigonal bipyramidal, T-shaped 12V ey
d. Octahedral, T-shaped
e. Not enough information given or none of the above Ans: C
4. Ofthe following, which gives the correct order for atomic.sadius for Mg,—hla,—li?-sﬁ-and}ﬁ’ ! P < Gl
8. ; I &P <s T )
b. T SePesk) l
C. Si>PaAr>NT>Ng Pesesi
d. Na-%MpﬁTPs—F Pef, ¢g ;
e. Not enough informafion given or none of the above Ans: _‘?J_
5. Of the molecules below, the bond in is most polar.
H,C
HCI
c. HI
d. H,S
. Not enough information given or none of the above Ans: g
6. Ofthe following, which gives the correct order for bond order in COE, NOs", 80,77 £
a. COy">NO,">S0.> ey oo
b. SO*>N0,"> o . | !
¢. SOF>NO)" =0 \! N, 0~ §-0
D NOs"=C0,> > S0,* Lo 07 %0 .
. Not enough information given or none of the abov.ef.}' & Ans: '5 il

e

l |rf =




7. Compared to that of valence electrons, screening by core electrons in atoms is:
a. Essentially identical.
b. Impossible to measure.
c. Less efficient.
(@ More efficient.
e. Not enough information given or none of the above Ans: A

8. For resonance forms of a molecule or ion,
A All the resonance structures are observed in nature in various proportions.
4. One resonance form corresponds to the observed structure.
(¢, The observed structure is an average of the resonance forms.
.d. The same atoms need not be bonded to each other in all resonance forms. c
e. Not enough information given or none of the above Ans:

9. According to valence bond theory, which orbitals overlap in the formation of the bond in HBr?

a. IsonHand 3ponBr

b.) Is on H and 4p on Br

. Is on Hand 4s on Br

d. IsonH and sp on Br

e. Not enough information givén or none of the above Ans: i
10. Which equation corrcctly represents the measurement of the electron affinity of calcium?
Ca(g)+e" — Ca" (®)
Ca(g) —Ca'" (g) +¢'
Ca(g) —Ca" (g) +e"
Ca' (g) +e" — Ca(g)

o po c®E

Not enough information given or none of the above Ans: G
11. A valid Lewis structure of cannot be drawn without violating the octet rule.
a. PO
b. SiF,
C. CFq
@ SEF4
¢. Not enough information given or none of the above ‘ Ans: i
12. Of the following molecules, determine which are polar: PClg, CCl4, TeC]a, XeF,
a. Only PCl; and CCl, X
Only PCl; and TeCl, X

c. Only CCly and XeF,
d. Only TeCly and XeF,
e. Not enough information given or none of the above Ans: 5

13. A metal oxide reacts with water to produce a/an:

a. Acid
(6) Base
c. Isomer
d. Salt
e. Not enough information given or none of the above Ans: b

14. Bond enthalpy is:
a. Always negative.
(b) Always positive.
¢. Equal to zero.
d. Sometimes positive, sometimes negative. B
e. Not enough information given or none of the above Ans:




_TION II: Free Response 36 ¢
15. (20 pts) Consider the molecule ArCl3F. 2
a. (7 pts) Draw a three-dimensional representatior}. this molecule.
k. e
74 b
a - A e =0
1]

e
qunrJql

b. (3 pts) What is the electron-domain geometry of this molecule?

c. (3 pts) What is the molecular geometry of this molecule? £%- fl‘“‘ 5

d. (3 pts) What hybridization is present in the central atom? <p 3¢
\

e. (4 pts) Assuming that Ar has negligible electronegativity, is this molecule POLAR or
NONPOLAR? Explain how you know with words and/or drawings in the space below.

PoLAR

16. (8 pts) Geometric isomers are not restricted to compounds containing the C=C bond. Using your
knowledge of cis- and trans- nomenclature, give the complete systematic name of the following molecules,
which have the formula C4HgCls.

CH;

(@ CH; , v
i \ o | L
Name: +¢ang- l,l-&:'c\n\uo-l‘mthyl‘ Name: 0§ L?-&un!:-ua-I‘mu’b-‘vlr\j("uup-"e
(\'{({me?u&ﬂ

17. (10 pts) Consider atoms of chlorine, fluorine, and sulfur. Circle the element that correctly fits the
description, than provide a brief explanation (in 1 to 2 sentences) for your choice in terms of atomic

structure. cnest
a. * (5 pts) (Chlorine / Fluorine / m as the-smallest atomic radius because...

b. (5 pts) fluorin;ﬁ Sulfur) has the largest ionization energy because...




am: Ch7 -9 & 325 Name: LEY

AF Chem (B pts) I fvirve meot given, recc{ver} mar will give any aid on this exom,
Yersion N Perind: 1 2 3 4 November 18, 2005
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SECTION L: Multiple Choice (3 pts each): Choose the option that is the best answer or completes each
question or statement. Write your answers in the blanks provided and erase mistakes completely. In this
scetion, a5 a correction for haphazard guessing, one-fourth of the number of questions vou answer
inearrectly will be subtracted from the number of questions you answer correctly.

1. Going left-to-right on the periodic table, the nuclear charge of atoms 10 and the calculeted effective
nuclear charge 1h respeu:[ive]@
a.  [Decreases, decreases
b. Increases, decreases
¢.  Inereases. remains constant
[ncreases, increasas
. Mot enough information given or none of the abowve Ans ':J

(o]

In which of the molecules below is the carbon-carbon hond order the greatest?

a CHe

b, CiH,

? JH]

. CiHy

€ Not enough information given or none of the above Ans: i
3. The hybridization and molecular geometry of iodine trichloride are and _  respectively.

a. s, trigonal planar pel

b, .sp"~ trigonal pyramidal = | =

spid, T-shaped g R {'_'4
sprd’, T-shaped 2

e. Mot cnough information given or none of the abowe Ans: ':-_
4. Of the following, which gives the correet order for atomis-radius for GaterreSe—mmd-ir?

a. Ca>K>As>Ge>Kr £A te AL Se hi¢ Gec Se

b. Ge=As>Kr=K=Ca

¢ K=Ca=GexAs>Kr

d. Kr>Ge=As>K>Ca _

& Nolenough information given or none of the above Ans: _'._
i, Of the molecules below, the bond in is least polar.

@ HC

b, ILN

e WO

& HF .

e. Mot enough information given or none of the abave Ans:

& Ofthe fnlluvrlng, whlch gnfes the correct order for bond angle in €O, T\U; B0
8. COY >’~103 = 80" PRI PR P
b SO = N0 =00
c. 80 >NO."=C0OF
(@3 MO =C0r > 505
e Mot cnough information given or none of the above Ans: g




2

Screening by core eleetrons in atoms is;
—a" Directly related to the number of hybrid orbitals present,
b Inversely proportional to the eleclronegativity.
¢. Responsible for a general decrease in atomic radius going down a geoup.

d.  Responsible for a general deercase in atomic eadius going (lel-to-right) across a periad.

@. Mot enongh information given or none of the above

Rescnance structures differ by the within the Lewis structures.
e Mumber and placement of cleetrons
" b:” Mumber and placement of atoms
&+~ Mumber of electrons only
. Placement of electrons only
. Mot enough information given or none of the above

Ans:

Ans:

d

According to valence bond theory, which orbitals averlap in the formation of the bonds in Ha0?

a fsonMand lson O
b. fsonHand 2p on O
¢, JsonHand 25 on G
(@ IsonHandsp’ on O
e, Mol enough information given or none of the above

a. Ma{g)— Na' (g)+e"

b, Ma(g)— Na" (g} +c"

© Na(g)+e — Na"(g

d. Na' (g +e"— Naig)

¢, Mot enough information given or none of the above

. Aovalid Lewas structure of cannot ke drawn without violating the octet mle.

a. CCl

b. PO

& SBr,

d. SiH,

2. Mof enough information given or none of the above

Of the following molecules, determineg which are nonpolar: P_Q{!, CCly, 'Ip{‘.].,,, XeFi.
Omly CCly and KcF.

Cmly PCE and CCL

Cinly PCI; and TeCls

Only TeCly and XeF,

Mot encugh information given or none of the above

L

A nonmetal oxide reacts with water to produce afan:

a) Acid

Allotrops

Base

Salt

Mot enough information given or none of the above

¢ mo FF)

. Formation of a bond is:

a.  Always endothermic.
(B) Always exothermic.

c. Equal to zero.

d. Sometimes endothermic, sometimes exothermic.

e, Not encugh information given or none of the ahove

Ans:

. Which equation correctly represents the measurement of the lonization energy of sodium?

Ans:

Ans:

Ans:

Ans:

| LB

| L3




ACTION 12 Free Response
15 (20 pts) Censider the malecule SiCLF.
a. (7 p13) Draw a three-dimensional representation this molecule, N
Cl ¥
fy .
Fi
< —cl A
e
F Ci

b, (3 prs) What is the electron-damain gecmetry of this molecule? fet —
€. (3 pts) What is the molecular geometry of this malecule? _Te f

3
d. (3 pis) What hybridization is present in the central atom? 58

]

e, (4 prs) Is this molecule POLAR or NONPOLAR? Explain how vou know with words and/or
drawings in the space below.

Yol &7

16, (4 pts) Geometric isomers are not restricted to compounds containing the C=C bond. Using vour
knowledge of cis- and srass- nomenclature, give the complete systematic name of the fellowing molecules,
whiclh have the lormula C.H.Cl,.

H CH; ) CH;
Mame: €% —|;1'J_-:HL.J = |—mr1'n.?.|. r-?ic'lrh.a‘r-n:. Name: Frny- |J1_ dirhlae -1- ,..1,—$L}] "?‘H“J-fi‘--'ﬂ

17. (10 pts) Consider atoms of bromine. chlorine, and selenium. Circle the clement that correctly fits the
descriplion, than E'r_cﬂj_de a brief explanation (in 1 to 2 sentences) for vour choice in terms of atomic
strecture, R AR 4 Veaund
a. (5 pts) {Bmm c} ihlarine A Belenium) has the smallest jonization energy because. ., i
I\.‘__.- = \._\_ _,_/J \,\ BB I: |
el ot e

B Sl g

) ok
bt Pk

b. (5 pts) (Bromine / Chloring / Selenium) has the largest atomic radius because. .

[




