e K EY
Unit 5 (Bonding) STUDY GUIDE

LEARNING TARGET CHECKLIST e
Check yourself against this unit’s key learning targets.

Learning Target YES; Needs NOPE.
Gotit. | Review | Not yet.

1 | Icanidentify whether energy is required or released when bonds are
broken or formed.

2 | I can identify whether a compound contains ionic or covalent bonds (or
both).

3 |l candraw Lewis electron-dot diagrams for atoms, ions, and compounds
(both ionic and molecular/covalent).

4 | I can name and write the correct chemical formulas for ionic compounds
made from elements from the Periodic Table and/or polyatomic ions
from Table E.

5 | Ican determine whether a bond between two atoms is polar or
nonpolar, using electronegativity differences.

6 | | can identify the 7 diatomic elements.

7 | I can determine whether a molecule is polar or nonpolar using symmetry.

8 | I can identify and describe the three types of intermolecular forces.

9 | I can determine the type of intermolecular forces present in a given
molecule.

10 | | can compare the physical and chemical properties of ionic, covalent,
and metallic substances.

11 | I can explain why metals and ionic compounds (in solution or liquid form)
conduct electricity.

Vocabulary
All the vocab words on page 2 of your Unit packet should be filled in besides the following five. See if you can

match each word to the correct definition.

1. e conductivity Definitions )
A, asymmetrical covalent molecule
Z e polar molecule br weak forces/attractions between molecules that hold them together
. electrical current will flow through when mobile charged particles are
3. Q nonpolar molecule F & & BeE B
S present
4. b intermolecular forces A, attraction between partial positive hydrogen in one polar molecule to
; aF, 0, or Nof another molecule
5 (;J hydrogen bonding )
€. anasymmetrical covalent molecule

Have Miss Virga check off on your vocab matches here: Transfer them into page 2 (optional)



ENERGY & TYPES OF CHEMICAL BONDS

Chemical bonds form to increase stability of atoms.

1. Interms of valence electrons, what does it mean to be “stable” for an atom? 8 val. € [0"’ A ﬁx./-’i)

2. What happens to energy when chemical bonds are formed (think when two hands clap together)?

OR  Absorbed

3. What happens to energy when chemical bonds are hroken {think when two hands need to be

pulled apart)?
Released OR (Absorbed )

4. Fill in the graphic organizer below. Word choices: substance, mixture; element, compound, ionic,
covalent, metallic, ionic, transferred, shared.

CANNOT be _ - CAN be
separated MATTE R separated
physically 1 physically

CANNOT be separated ‘
chemically . O
CAN be separated o

.' chemically

[ LLE MENT J

COMPOLOND

!

| ONTC | meTaALLIC

= CovALENT s
Types of elements involved:-\ Types of elements involved;\

/ Types of elements invdlved's:\'

Electrons are :I! ans laU’l’C(J Electrons are free to. move
Electronsare _S h CU"(..CI {electron-sea model)

Example: NaCl

\ / \ Example; €O; / K Example; silver / Q




FORMULAS:

NAMING

“STRUCTURES

1. The overgli charge of the
jons MUST CANCEL OUT (equal
zera)

2. Use the criss cross method!

1. Write the positively charged ion first'
{get'name from P.T. or Table Ej..

2. Write the negatively chargad ion.
second (get name from P.T, BUT

1. Start with the chemical
formulall This'will help
determine the number of ions:
you heed to draw.

TIPS _ : 2. Get.charge of each.ion from
STEP 1-> Write the element | REPLACE ENDING WITH “IDE” of et | p.T, (upper right hand corrier).
OF symbol for each element. name from Table E). S | ‘
THE | Include it5 charge in the upper 3. IF THE ION IS POSITIVE =
TRADE | rght hand corner (given on'the | PERFORM THIS.CHECK_ =2 If the NG DOTS SHOWN
Periodic Table or Table E). ) _ _ ‘
PO ” metal ion has more than one | 4. 1E THE ION IS NEGATIVE s
STEP 2 => "Criss cross” the L _ 3 DOTS SHOWN
numbers, and voila, you've got charge, include ROMAN -
an ionic formula. Just-reduce NUMERALS I 5. Double check to make sure
and simplify whenever you've drawn 'c-:‘nojugh ions,
possible.
Write formulas for: Name the following: Draw thie following:,
1. sodium and phosphorous NH4Cl , MgCla
Nat! 3° donprlon i vt Chlor de ' C ! ‘]"-'
ha L :
Ma |i>4 Fe{NO3)s X - zt [ .
[3: iren (1) nitrate LM oﬂ
2. magnesium and chlorine TiBrs ‘ (- .l .] i-
' . ; . . . .
NOW Mg? ¢l Aitaniwm (1) bomide [ .
YOU CugP ) B
copper (1) phosphide | B0
TRY! | 3, alumiinum and oxygen SnSe;

A’u

0-2

4, calcium and. hydroxide

iafz OH'

!Co\ (oH) z}'

5. lithjum and sulfite
it 503‘2 ’
Lig (503)]
6. potassium and nitrate

k' NOog

Fin (W) s¢ioude
Ph(SQ4)2
tead (V) sul Bale

Mnd(sTH , "
mangenese () sui 1<
Write thé forimulas for the following:
chromium (V1) phosphate | (y {_Poq)z
cr 't PO.3"

vanadium (IV) carbonate
. q + -
v Cos \V(03)y

tin {1). nitrite . .
5n't W0y (Sa(N02)2

chromium (11} hydroxide

il

Z-

{Bi ﬁ]” [O]

[Nﬂj Ir [.S :]o,-

o




COVALENT/MOLECULAR COMPOUNDS

C\ n covalent ormolecular substances, electrons are SHARED. Depending on the atoms involved, they can be

shared in ultiple ways. Recall those ways, by filling in the table below.

Type of Covalent Bond

Number of electron pairs shared

Total number of electrons shared

SINGLE BOND:

!

2

DOUBLE BOND

2

4

TRIPLE BOND:

3

v

The 7'diatomic elements are covalently bonded molecules, Write their formulas and draw each of their
structures in the tables befow.

FORMULA He 0> Fe By T. N Cle
STRUCTURE.
A=H | 070 |F-Fv | B8 iT-T: | NEN g

\.seyond diatomic elemant structures, there are 5:other covalent compound that pop up a-lot on the Regents
‘exams; and you will probably see at least one of these-on Miss Virga’s test as well. Make:sure you can draw
each of them. Wondering how? Start with individual dot diagrams of each atom. Start sharing electrons.
Clean it up by replacing circled pairs of electrons with lines. Don’t forget to include “leftover” electrons.

Hz0

NHs

CHa4




v

POLARITY

A‘Jh en determining polarity of a bond or a molecule, you need to consider either differences in \
/\_ _2lectronegativity or symmetry of the molecule.

2

When determining polarity of a BOND: use Table S to determine differencesin electronegativity. Recall that
electronegativity is the relative ability of an atomi to attract electrons to itself in a chemical bond. Because of
the unequal sharingof electrons; the atom with the higher electronegativity will.develop a negative “pole”
and the otheratorm will develop a positive “pole”; hence 1t is called a polar BOND. If the two atoms have the
sameelectronegativity (thus the difference is zero) then they share the electrons equally and the borid is

rionpolar.

‘When determining polarity of a MOLECULE: draw the Lewis structure so you can determine if the molecule is

syrnmetrical’or asymmetrical. If the molecule is symmetrical, then there is an even distribution of charge and

the molecule I1s NONPOLAR. If the molecule is asymmetrical, then there is an uneven distribution-of charge
Qd the molecule is POLAR, . /

Summarize the information. in the paragraph above in the graphic organizer below:

BONDS MOLECULES

AeN = 0 Symmetriced

)

+ even distm buton

) 4 elechons me egually
A | i of  charge

shortd

peN # 0

& € |7 cTons gt wmﬁua{(g
shpred

0 sgmme”rﬂ"mﬁ'

A wngen dishbulion
pf  hargl

Defend b@t’his’ statement with a diagram: Water, H:0 is a nonpolar molecule due to its symmetry.
/
s .
H— O Water 15 POLAR
-

g due o I asjmmd"% ‘_




INTERMOLECULAR FORCES

We have learned'about three types of intermoleciilar forces (IMFs): van der Wadls; dipole-dipole, hydrogen
bonding. Each of these attractions is a resuilt of the fact that opposite charges attract.

bhetween

Do.IMFs occur within or between molecules?

Vs
\
9

Fill in the ' missing blanks in the table below.

Strength
(weakest, Type of IMF Description
moderate,
strongest) |
¢ Only type of IMF that occurs in NONPOLAR
\ ¥ Vo er (Moats molecules |
‘W?C{m ' s aresult of temporary positive-and negative
ends

mderate | dapele ~dipole

e occurs in POLAR molecules
s gresult of permanent posit',i\._r'e and negative
ends

o 3 specialtype of attraction that only occurs

. \ . ‘. "
el CS'} h ljd/v?(ﬂ IOW’?CL( f‘La’ in molecules that have hydrogen AND
fluorine, oxygen,.or nitrogen
1. Base your answer to the following question on the information below and on your knowledge of L/)
chemistry. ' )

At standard pressure, water has unusual properties that-are due to both its molecular structure
and intermolecular forces. For example, although most liquids contract when Lhey freeze, watér
expands, making ice less dense than liquid water. Water has a much higher boiling point than mest
other molecular compounds having a similar gram-formula mass.

Stale the type of intermolecular force responsible for the unusual boiling point of H20(¢) at standard

pressure,

hudwpn  binding

R g ey W, v ] L
2. Argon has a higher boiling point.than neon because
argon.has
A) fewer electrons in its 2nd principal energy level
B) ‘more electrons in its outermost principal energy
level
C) weaker intermolecular forces ol atlraction:
stropger intermalecular forces of attraction
3. Which type ol attraction occurs between nonpolar
covalent molecules? -

A) hydrogen bonding

B) dan der Waals forces
() ion-ion attraction

D) molecule-ion aitraction

4. The abnormally high boiling point of .I-E:hs_ccmparéd
to HC! is primarily due lo intermolecular forces of
atiraction called
A) nelwork bonds:

By électrovalent forces

C) van der Waals {orces
@ hydrogen bonds
5. Which intermolecular force of attraction aceourits' for
the relatively high boiling point of water?
@}*dm_gen bonding B): covalent bonding
C) metallic bonding D) ionic bonding

O



w

BONDING & PROPERTIES

19
i’

/—\ . Big ldea: Structure determines properties!
Bond Type Covalent Molecules | loriic Compounds Metallic Compounds
Nonpolar Polar
_ . pipole ~ Tp1
Type ofME 1 yan der dipoic at f'w ong | metmllic
waals . o between | bond
N (0 1 ov F .
Melting/boiling | ' .
point Low Moderate Hijh H ’3}1
Phase of
, Mmoot -
matter at STP e ,LJ S ‘j rr\DS-’“/ﬁ S moéﬂﬂ 5
Conductivity*
as a solid ' .
None N_Oﬂe Non& Hﬂﬁh
N Conductivity* ' '
as a liguid or ig Hf h
agueous N nc N Dn{ H Jh \9
solltion =
Likelihood to .
dissolve in Low MOCL B H {ﬂh Nﬁ'ﬂf
water High

*Conductivity is a result of mobile charged particles {IONS or ELECTRONS) that can provide electricity with a

@,

moving path through with to flow.
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