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9 & 10 « Bonding & Molecular Shapes

Station 1 - BOND TYPES

State the type of bond (covalent, ionic, or metallic) that will form from each pair of elements:

Type Type
Mg F | tonce (M-n) S O ‘ Covalewt (N
Ag Cu| mekallic (M) Cl Br | covalent (1)
K Na| wmetallic (M-m) H Cl| covalent * (-
Xe F | covalent (N-n) Li 1 ionrc (=)

Y AUDS Folm loms omtl when DissoLusn o WATEL .
Match the statement with the type of bonding:

C Electrons are close to two nuclei, lowering the energy of the system L Tonic
T Electrons are transferred, the two oppositely charged atoms attract M. Metallic
M\ Electrons are delocalized and move from atom to atom C. Covalent
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Station 2 - ELECTRONEGATIVITY

x

|

WITHOUT LOOKING AT THE CHART, fill in the following values for electr ivity:
| H \ F 0 N cal S
20 | 4o 2.5 3.0 3.0 2.5
h pair of elements, state whether the bond is Tonic (I), Polar Covalent (PC), or Nonpolar Covalent(NC)
H Electronegativity Values T
2.1 e
| Be B C N 0 F Ne S 0 P OB
10 | 15 | 200 25 | 30 | 35 | 40 ||
Na | Mg Al s:—————r-\ B ¢ Ar Poan.  Cov., 1.0
09 | 12 | 15 | 18 | 21 Y 25 | 30 J
K Ca | Ga | Ge | As = Br | Kr Cl Br NowPoLAL  Cov. 0.2
08 | 10 | 16 | 18 | 20 | 24 | 28 | - .
Ro | St In Si | sb | Te 1 Xe Li dl IS 2.0
08 | 10 | 17 | 18 | 19 | 21 | 25 | . cC o
0 | o5 | x| s [ as | m | B]Y Potat cov. 1.0
07 | WricE Tue PATTEN N Cl |voweouse cov 0.0

memoure& K
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Station 3 - BOND ENERGIES

tocernicicar € F10M this diagram,
distance (nm) the bond distance is  ©.]| 0O nm and
the bond energy is+ 220 joules.
NOTE: BORD BEPELGIES ATt ALWAYS POSLTWVE
Rddnattda

t

Energy
(ioules)

0.100
0.200
0.300
0.400

Some Useful Bond Energies:
C-H 413 kJ/mol C-C 346 kJ/mol O-H 463 kJ/mol
C-O 358 kJ/mol 0=0 498 kJ/mol C=0 799 ki/mol

Calculate the enthalpy of combustion, AHcompustion, for ethanol, C;HsOH.
ClsOH  + 30, —= ACO0y+ 340

N o H~-0
d-C—¢ —o 0=0 ©w=c=0 2
\ U \ H
W n H
DHoy, = S B-E. (Robctavss) —~ = B-E (Peeducts)
= = 3196
1 ¢ & 346 34 4 c=0 ® 119
5 c-d @ 413 2 2005 e 0-H & 4ei 'ﬂ
. . 5414
1 o-U ® %3: 463 B )
> o020 ® 4= (444 be= 4126 - 59714 =
G =|—124% o/ meL
A

South Pasadena ® AP Chemistry
9 & 10 « Bonding & Molecular Shapes
Station 4 - LEWIS SYMBOLS

Draw the Lewis structures of the foll 8
Al (ground state) S“ CaHy

vE [;g.]’” W iCatth

H,O Cly A"
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Station 5 - MORE LEWIS SYMBOLS

Draw the Lewis structures of the following:
N, SO, .. CO,

SFs ) IF, XeF,
Hoe S0,
el _F e S s
o \F—T—F B —Xe —F
. I "' | - o
C (Fa
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Station 6 - SHAPES / HYBRIDIZATION / POLARITY

State the steric number, the hybridization used by the central atom, the shape of the molecule and polarity:
. _ oo R
. % . N e H F.
sl § U
‘WP e St .
we e v S, sl F C F
e .
‘Ce: Lonit
.o =
_ > . - 6 I 3% ar? N
SN = ff hybridization: P Pola.r?_\(_ SN = hybridization: 5S¢ Polar? N
molecular shape: _TRAGORAL PHRAMLIDAL molecular shape: _s&uAne PLAAL
-
e . H
22 % e H: k)
@ TG S
-5 3A v _ PP 3 .
SN = hybnduallon §€ Polar? §_ SN=_4 hybridization: éﬂ Polar? Y
molecular shape: -7~ SUAP2D molecular shape:  BEWT
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Station 7 - MULTIPLE BONDS / SIGMA & PI BONDS

Consider the gas, hydrogen cyanide, HCN: H : < : : : N :

This molecule contains _2._sigma bonds and _Z-_pi bonds.

The steric numberforH=_|  C=_2 N=2 . The hybridization for H= S

C= 5£ N= Se -
Draw the “balloon diagram” for HCN.

@&DC@N@
@)
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Station 8 - RESONANCE & BOND ORDER
Draw the Lewis Structures for NO,", NO,, and NO,"

‘( NO,*  [be— ] NO, | Te— NO, 1Be— 1
. + T-n=8 L@ —N=8
[ a=n=s] } L
| =N 8 [o-k-3)
®o.=2 ‘ 0.2 15 B0.=|5

What is the bond order of the N-O bond in each case?
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Station 9 - FORMAL CHARGE

ese two possible Lewis structures-for the thiocyanate ion, SCN':

s
--;s,
1%0

etie~
ar, atom and circle the-best structure.
‘What is wrong with the structure you did not circle.

S s Jus Aﬂ’o‘erouiﬂwht& -J/L\ar\ h)_, bust
jk\i:/& more Mga}ﬁ’u—t é—ohfmaﬂ L(«awg/e.




