MOLECULAR SHAPES

When bonds form between atoms molecules are created. Depending on how
many bonds exist a molecule will take on different shapes. The bonds between atoms
generally contain two electrons. These electron pairs will repulse each other, therefore
the bonds will be equally spread around the surface of the atom.

The Valence-Shell Electron Pair Repulsion theory (VSEPR) states that in a
small molecule, the pairs of electrons are arranged as far apart from each other as
possible. (*of course there are always exceptions) The VSEPR effect helps determine
the bond angle, the geometric angle between two bonds. This arrangement of bonds
creates the shape of a molecule. Although bonds appear flat when drawn on paper we
have to remember that a molecule is actually 3-dimensional.

There are seven basic shapes -~ linear, trigonal planar, tetrahedral, pyramidal, bent,
trigonal bipyramidal, and octahedral. When determining the shape of a molecule you
must first draw the Lewis Dot Diagram for the molecule or ion. Next, count the total
number of regions of high electron density (bonding and unshared electron pairs) around
the central atom.

Rules for determining high electron density:

1. Double and triple bonds count as ONE REGION OF HIGH ELECTRON

DENSITY.
2. An unpaired clectron counts as ONE REGION OF HIGH ELECTRON
DENSITY.
3. For molecules or ions that have resonance structures, you may use any one of
the resonance structures.
Third, identify the most stable arrangement of the regions of high electron density as
ONE of the following:
1. linear - molecules have bonds that form a straight line, the atoms are 180" apart.
A molecule may be linear if it contains double or triple bonds that create a
symmetry.
- For example: O, O=0 (diatomic)

CO; 0=C=0
2. trigonal planar - molecules form a flat triangle with the bond angle at 120°.
Because the bond angle is greater than 90° the bonds may remain on the same
plane.
3. Tetrahedral - molecules have four equal bonds. All bond angles are 109.5°.

- For example: CH,
H
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Practice: Determine the oxidation number for each of the elements in the following molecules and ions.

1. Ag Ae=0 1. AmS  Ag= 8=
B
2 gds cd=+8 s=-4 12. HezCl He=  CE=
-
3. cacly ci=*+3 c=-) 13, HnClz@ Cl=
+1 Sas
4 I = () 14. % H=+| N=450=--2
2 2
5. SaCh So=+2 CE-| 15. NaQH  Na= 0= H=
44 -y
6. SaCli  Sn=+4 Cl=-| —>16. Hi02 H= 0=
7. FeChh Fe=+5. Cl= - | 17. LiH Li= H=
1]
.3  FeCh Fe=+3 Cl= - | 18. KiCl0:) K= Cl= 0=
B~
9. No&) N=13 o= - 19. HiSO0s) H= S= O=

‘2 -0
0. @ @@+ o= -3~ 20. Fe(NOs: Fe= N= O=




Practice: Determine the oxidation number for each of the elements in the following molecules and ions.

1. Ag Ag=O 11. AgS Ag= S= "\"] ﬁl
%
2. CdS  Ccd=tQ s= -9 12. HeCl  Hg= Cl= ale=4)
a
3. cdCh cd= 4D c= - 13. HeCh, |Hg= Ck= p( N03
T !
4 L = O 14, HE'\TOa) H=+| N=t5 0= -2
2 Tin (@) chlonde +\ 1
SaCh  Sn=+2 Cl= ~ | 15. NaOH Na=‘lo=7Z H=+| o =8
-4 Tin (0L chlowde +21-2 e
SaCll S=4+y Cl= ~) 16. H%%%‘\,Ql;l(?+l o= —| Ne ) Ot
) wm \nudnde
FeClh Fe=*+8 Cl= —| 17. LiH Li= -+ ‘%L —[{
: g
FeCli  Fe= +2 Cl= - 18. K(Cld;) K=+| ci=t9 0= -2
N ek U R | tg.o
. No_@ N=+23 0= -2 19.+H1Js‘04) g=+| s=+{40=-2 ~5|
I - + i
10. M0 © N=+| 0=-2 20. Fe(NOs)s Fe=t3N5o0=-2 e
A =+ e(NO3)3 Fe Qﬁb Fﬂ, TNU;
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Practice: Determine the oxidation number for each of the elements in the following molecules and ions.

1. Ag ae= O
e -l-p
2. TGS Ca=+D s=-Q
g -9-: D
3. "Cdcy  Cd= +D. cl= — |
4 b =
__ =2=0 4in(I5) chipde

5.7 SaCh  Sa=YL cCE -Y

4 Hn () Ohloride

6. SaClL So= CI=

5

FeCl, Fe=+2.Cl= -l

FeCb  Fe=t3 ci= —|
M

11. AgS Ag= Q=
12. HegCl ~Hg= CE=
13. HgCh Heg= Cl=
e e NSNS = JA
1. = o3| H=tlN=4%0=-2 —1 b=
15. Net| 0= m=
lzo 0
Xi6. Ho»  He &) O=-] A
17 LE  Liet| B—| Mm%dn[dz
18. K0y K=l ci=*Ho=-2
19. HsQ) Bl s=tloo=-7
20. F{NOWr Fe=t+4n=+J0="Z.




