Practice Test - Chapter 9 Name kQV)
Molecular Geometry and Bonding Theories Date Period

I MULTIPLE CHOICE: Circle the letter that best completes each statement below. No
calculators are allowed on this Practice Test!

Target 1:,I can determine the bond angle, geometric shape and the electron domain shape of a
molecule or ion based upon the V.S.E.P.R. Theory.

1. Which of the following has a nonbonding pair of electrons on the central atom?
2
a. BCl; ¢. CCLBr d. PFs e. 50

i+ (+
2. What is the approximate C-O-H bond angle in CH;0H? " ‘Q Oﬂ/
a) 180° b) 1200 ¢)109.50¢  d)90° , bt

r R

3. Which one of the following may we draw both polar and nonpolar Lewis structures?

a. CHCI3 F Q)
b. NH3 A SR
¢. BF3 ~” Vs
(@ SF2Ci o0 7T £ Cl
e. SO2 E Y Co e %
<:r,1"1:
4. Which one of the following is NOT a linear coEm -

strucfure
a I b. Iy c. CO @ e. H-C=C-H

5. The Lewis structure of the cyanide ion most closely resembles which of the following? - N B
@ NEIJ b. O; c. COp d. NO e. C;Hp ‘.Qc: N -

6=0 o=l =zo "”:0' _
ngle is NOT expected in any molecule? ® - gzq-4

c.
d. 120°
e

All of these are reasonable angles.

Target 2: 1 can explain why nonbonding electron domains exert a greater repulsive interaction on
other domains than do bonding electron domains. :

7. Which molecule below would have the greatest repulsion of electrons resulting in the
smallest bond angle.

a. BH; < b. HO ) c. PH3 d. SO, e. CHy

S

‘ Q— s 0



Target 3: I can predict from the shape of a molecule whether it¢is polar or nonpolar.H

(- 8. Which of the bonds below is the most polar? (Review from Chapter 8)

Element = . [Si Mg ClB S NI |O
electronegativity | 1.8 2.1 2.5 2.5 3.0 3.5

a.C-Si b.C-N (c.O-C) dS-C e.

’8@ 9. How many of the molecules below are polar. (Circle answers that are polar!)

a. BH; Gy @50 e. CHy
10.  Which one molecule below will have a zero dipole moment?

a. NH; b. NO, c. HCN d. SO,

™

Target 4: T can explain the concept of hybriaizat_ion_ and its relationship to geometrical structure.

Target 5: I can predict the type of hybrid orbitals of an atom in a molecule.

(v 11. The SFs ion has a square pyramid structure. The hybridization of the orbitals in sulfur is:

a. dsp3
b. s

. dzsp3
d. sp
e. sp2

O~ 12. In which of the following pairs are the two items NOT properly related?
a. sp3 and 109.5°
b. trigonal planar and 120°
@ octahedral and d§p3
d. spand 180°
e.

spare planar and dzsp3

/)‘ 13. Sulfur forms the following compounds: SO3, SFg, SCls, SCl. Which form of
hybridization is NOT represented by these molecules?
b. sp? c. sp3 d. dsp3 e. d2sp3



Target 6: I can explain the difference between a sigma bond and a pi bond. I can also determine the
number of sigma bonds and pi bonds in a molecule or ion.

14. For # a - f, identify which statements below is a characteristic of a pi (p) or a sigma (s) bond.
_§ a. Formed by the head-to-head bond between atoms.

e b. Formed above and below the bond axis.

r

c. A triple bond would contain two of these.
P d. This bonding occurs from the sideways overlap of an electron in p orbitals.

2__e. Atriple bond would contain two of these.

@ 15. Which of the following has the fewest pi bonds and is nonpolar?

HCCH
b. CO2
@ co”
d N2
e. SO2

A 16.  Which one of the following is true when the C = C and CZC bonds are compared?
¢® The triple bond is shorter than the double bond.
b.  The double bond contains more pi bonds.
c.  The double-bond energy is higher than the triple-bond energy.
d. The double bond contains less sigma bonds.

Target 7: I can explain what delocalized electrons and the significance of a structure having
delocalized electrons mean.

@CO 17. Circle the following statements below that is(are) true about delocalized electrons.
A Thoccur when structures have resonance of a double bond.
Benzene possesses delocalized which increase the strength of the bonds and elevates its
boiling point. P
They “stabilize” the moléule.
They are associated with pi bonding.
e. They are assicatiated with sigma bonding.



L _FREE RESPONSE: Complete each of the following free response questoins kin the spaces
provided.

1. Answer the following questions about XeO3 and XeF4.

a. Xenon can react with oxygen and fluorine to form compounds such as XeO3 and XeF4 . Draw
the complete Lewis electron-dot diagram for each of the molecules represented below.

Fo

v o el I F

1O~ Xe— Q- Xel "

o | N E
o :F:

b. On the basis of the Lewis electron-dot diagrams you drew for part (a), predict the following:

(i) The geometric shape of the XeO3 molecule.
’\'rtjonu\ Py e m:éw\
(ii) The hybridization of the valence orbitals of xenon in XeF4.

5 p%d

c. Predict whether the XeO3 molecule is polar or nonpolar. Justify your prediction.
Polar Since lone pair o(: eleckrons on Czr\l-m,\

d. Explain why the CH»F1 molecule is polar, where the CF4 molecule is not. 0\«“‘0 m

g 2\ z " "f:__‘-_;, This 35 non-polar

i | o F B CI’ becavse Y poll on

-F :F Yo cowdval atewm S
Ths 75 po\ev e qual Lrom eoch
Since W wrd F Lloerine afom

\'\GN'Q— é«g—(—erezwj"
elec\ve Mgo\){.«; \e§ e d
P eledrons are nost e\\areé equwllr



2. Daw the Lewis dot structure for a nonpolar molecule that has a molecular formula of
Si>H,Br>. 1A 8 .

A /7 .-
S R 5 "\\
.
L 1
B Gvans)
a, There are { sigma bonds and ( pi bond(s) in this molecule?

) ¢
b. The hybridization around each carbon is P~ , and the bond angle is (2¢ .
This molecule is nonpolar because it is S':J mumdvic and ithas _ Qasce led dipoles.

c. Draw the two polar isomers of this compound and indicate where the dipole is located.
Ly By th b
\ . 7 N\ ~
Si=si 4P i = S
- /7 \
X a . > i
c1y)

3. List all possible moleciilar geometries which have sp® hybridized orbitals.

tebvehecod \ "\‘V(ﬁ‘émag ey ramided ¥ hadt
4. Identify the molecular shapes that are always polar. _ o C(c(
Rk Copt) | Bowk Csp?) | Se-saws| T-Shped— l Syt 17
So, Nt Sp7ed P

5. Boiling point  Substance
231K C;H;g
355K CH;CN

With the information above suggest a reason why CH3;CN has a higher boiling point than C3Hg

(i < = lirpe
ptev
6 Draw the structure for acetic acid (H3C-COOH) below. Then answer the following two

questions. NOTE: The second carbon is double bonded to the first oxygen and single-bonded to
the second O. The H is attached to the second oxygen.

o
{ A :
- - C-o-W
!
Ry
a. What is{the molecular geometry around each ca%bon atom?
D detrahe dnl +V15fw:1(' p,eanaw

b. What {ype of hybrid orbitais qoes each carbon have?

sp’ Sp*




9. The following chart reinforces the valence bond theory.

Molecule or Ion | Overlap of orbitals forming the sigma
bond between the central atom and the
bonded atoms around it

PH3

H
Sp“g:d%"\'eh P bCN\&CL/Q
w an § dv‘o.&ui bt
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7. Name a compound with both ionic and covalent bonds. . NC‘ wog

8. Name three elements which . . .
a) cannot have expanded octets when it is the central atom in a molecule.

C—)N,V) Caul’})\m‘ﬂ fa e NP A P
b) do not need an octet to form stable compounds.
k,%e , B
Molecule | Structure | e- Molecular | Bonded / Polar or | Hybridizaion | Bond
or fon domain geometry | Nonbonded | Nonpolar Angle
geometry | or shape | e- domains
PHj3 .
. vi9
u-p-t | Tebr |7 5, 7 563% |07
! eu\(
H
SO,
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BT e [ H e | se™ 117
O ?\"
HCN
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TR et | wen 5 120
zEt
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8. Identify any molecules above that has pi bonding? §o Z ) H’C N



10. Following is a integrative problem using the mole concept and
Chapters 8 and 9.

A compound consists of 61.70 %Cl 10.40 %C and 27.80 %S by mass. Knowing
this determine the following.

a. What is the empirical formula(which is also the molecular formula) of this
compound?

Y AJI
a ’\zmsz;m\ B ('H/%}f A

io-‘a»z{! ,MOQQ,l _ .PC}/g, - Se .
| 252 \ 5er

Ay \l rl0 | TOVONES Csa,

—

b. Draw the Lewis dot structure. (Note: Carbon is the central atom!)

Vel e=  gag+ 127 24

dE
R -
S =C
[ '\ B
Ct:
c. This molecule has 3 sigma and l pi bonds.

AL
d. What is the hybridization around the carbon? 22



