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Directions: : - .
deCtIOHS- Use you note packets and the information included to review the content. This is a general review
and may not cover all material that will be on the midterm in detail.

METRIC

Using tables on page one of your reference tables you should be able to identify which units are used to measure each
quantity and you should be able to convert between units using the prefixes. Locate the prefix assigned to the
Measurement unit that you are starting with and then find the prefix that you want to convert to. Count the number
difference between the factors and then move your decimal that many places.

a. ldentify the unit used for each quantity:

(1) mass ﬂ [@{V\LC (4) temperature MU?/’) C@ga oS
(2) volume !5 ff_,l 5 (5) length /}'W
eenersy _ule ) time _erd

b. Convert the following:

(1) 4500 mLto L Lf S & (4) 560km to m %@0@0 M

}
(2) 0.0888 g to mg fﬁf/?qr (5) 100C to K 373% Yedr3 4 €
(3) 45880 mm to km 5 U 4;&?’0 ZM (6) 200K to C — )3 C

Density is the measurement of mass divided by volume. A substance’s density can help identify it. For example, water’s
density is 1.00g/mL. Substances float in water of they have low densities, and sink when their densities are greater than
1.00 g/mL.

\
a. Calculate the density of a 4.6 gram sample of an unknown substance, which has a volume of 6.25mL.

D: 57 | ,_‘{;{?%M: 0 1% ol (5]

b. Calculate the mass of a substance with a density of 3.58.g/mL and a volume of 13.0mL.

D=5 350 nd = Z= 0 = gse g

c. Calculate the volume of a metal square with a length of 2.0cm.
"

Ve [vweh e A Ocm &k docnm X J.ocm = "RD Cl:hs

d. If the metal in question (d) above is iron, calculate the mass. (Hint: density is on table S)

O@ﬂg'qqg fe 27.-f7j/cm«3

D= ™M

D b a6

-: e —
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SIGNIFICANT FIGURES d trailing zeros count IF
All whole numbers 1-9 count. Preceding zeros never count, trapped zeros always count, an

THERES A DECIMAL before the zero. Count the number of significant figures:

5678 \—(J 0.09809 ‘7[ 0.00345 3 0.0712 5

102.0986 7

0.0987 3 10000 10200 3

. d in
When rounding, your answer can only be as precise as your least precise measurement. When adding or subtrac: tgthe
numbers, round your answer to the lowest decimal place given. When multiplying or dividing, round your answe
least number of significant figures, Calculate and round to the correct number of significant figures:

2. 4567+12= 5 48 d. 67065/87.2 = 709,
SO g 1 3-1

b.678.345-234.98= 4 Y3. %77 e. (54.0-32.34)/1.202 =
c. 45 x789 = 355 306 oo f.3.108*(98.70-8.20)= 28
26§

ELEMENTS, COMPOUNDS, AND MIXTURES
Matter is anything that has a mass and takes up space. An element is the simplest form of matter, which cannot be

broken down any further. Elements are listed on Table S and the periodic table. Their symbols start with an uppercase
letter.

a. Which of the following is not matter? /WM

7

0 o pond!
CEJ%_LW Sugg? {Nkéefber Magmm lodide

b. Which of the above is an element? (\aﬂ() OY*AH

Compounds are composed of two or more elements. They can only be decomposed chemically. Elements and
compounds are also known as substances.

a. Which of the choices in number one was a compound? /Y\Q,W‘QS) 922004 oéé@(j
' ¢
b. How can compound be broken down? //de/LM oG /

- d
¢. Which of the choices in question one are substances? /..’/)1,/(/ U Vg e di Ut

(8eAole

Mixtures are physical combinations of two or more substances (elements and/or compounds). Mixtures can be
homogeneous (completely mixed, cannot see the parts) or heterogeneous (unevenly mixed, can see the parts).
Mixtures can be separated by physical means. Homogeneous mixtures with water solvents are labeled (aq). Label each

as homogeneous or heterogeneous:

Trail mix: ,p\@t@\") Iron and sulfur: /\m

7
Steel: /}\ 0yno Sugar and water:

~ovro
( 0queres ﬁw




Compound
S must be sepa .
parated chemically but mixtures can be separated easily using physical methods.

a. Match each method with its name.

D.iSti”ati eparated by differences in particle size

FlltratiWO pour off the top layer of an uneven mixture

Deican Separated by differences in boiling point.

Chromatography Just a test for purity o
[, [hitean
= (.

d be the smaller

b. Which of the above processes only work if the mixture is heterogeneous?

Mixtures are composed of solutes that dissolve and solvents that do the dissolving. The solute shoul

quantity.
a. Insalt (aq), what is the solute? (W solvent? v\m
b. Iniodine alcohol medicine name a solute: LUWMW 7[‘ Apg(’
c. Do all solvents have to be water? Explain. / IVO = W“C

SOLIDS, LIQUIDS, AND GASES A

Yipud Tl
. - . M ﬁfm %/ & L4
A solid has a definite shape and volume. Solids are arranged in a geometric patt€t... Siqurds djave a definite volume but

take the shape of the container they are in. Gases have an indefinite shape and volume; they take the shape and volume

of the container. Gases are easily compressed.
a. Draw particle diagrams for a solid, liquid, and a gas using at least 5 particles:

< o
o
57 o

Gar

0
; o%O

, ({z

v

Cen ticl

Phase changes occur when heat is given to or taken from a sample. For each of the following, give the phases involved

and if it is endothermic or exothermic.
7

sSiua
b. Which has a definite shape?

¢. Which has a definite volume?

LiF(g) sz([)

| =g
0=

Evaporation

Melting
/
Deposition q = S Mo
J <
Freezing l -~ 5 aND
/ : 4

QKO

o

ol

Condensation

o = |
d

Sublimation

e

(e ]




2l changes will make substances

CHANGES IN THE LAB , >c Chemic
) ies.
Physical changes are changes where the substance retains its propert

change into new substances and change properties.

2. Label the following as physical (P) or chemical (C) properties: ‘
i int: ﬂ
Texture flammability ,_Q. boiling potn z
Odor C/ color ’ Chemical compOSition: -

b. Label the following as physical (P) or chemical (C) changes:

Corrosion: C/ melting: é mixing: 7£
Freezing: % cutting: ﬁ decaying: —Cf

MOLES and MOLAR MASS
The mole represents 6.02x102 particles such as atoms and molecules of any substance. The Molar Mass (aka gram
lar masses are reported on the

formula mass or molecular mass) is the mass of one mole of a substance. Element’s mo bl
periodic table. Using formulas on the last page of your reference tables as well as you periodic table you should be able

to calculate the mass or moles of any substance.

a. Calculate the molar mass of the following:

Na 073j/nwﬁ F, 3Pj/m°*( LiBr & 7(7//7/4,9(
vech, aY (7/,@@ CasSO0, /5(€7/ﬁ7 o/ Sr(POsh . “:é{ el
b. Calculate the moles of the following: ,/719'0 < %f/ﬁ-‘
of 109.0grams of F, /Pii?ﬁ/ 2 2.9 pel

32.0grams Na %ﬁ,/c /‘“//‘h

59.0 grams CaSO4 g 870.0 grams of Sr3(P0.),
D0
Dol = 0 4imet il AP S
c. Calculate the mass ofthe ollowing: :'jﬂ/ugﬂ ' /{779(
4 il
S ~ 5.00 moles of MgCl, L[p7@ 0.025 moles of LiBr
jfm 5o mdl &k Tg(puf > 7 0.095 ml X ~a°7j/ma/r 2’9}
2.50 moles of F, 1.50x10™* moles of CaSO,
2S00 X 34 //m/f C?S‘?,
mat J I -7 2 )
REACTIONS 50 K¢ /1/\,@0 X /3(0‘7//’14»( O‘oz‘of

Reactants refer to the substances you start with in a reaction (before the arrow). Products refer to the substances you
create in a reaction after the arrow). Coefficients are how many moles of the substance are needed in a reaction. To

relate moles of one substance to another, simply create a proportion.

a. Identify the reactants and products in the reaction below:

Li,CO; + 2Cu uCO3 + Li ‘




Types of Reactions include:

l Synthesis: A +2B - Ag,

- D .

;4 Csrcxft:n 95|t|on. AB,> A + 2B
==oustion: CHs + 0, €O, + HO

Single Replacement: AB+C—=> CB+A
. Double Replacement: AB+CD - AD+CB
Identify the types of reactions in question 3.

Smya /cﬂﬂ/@émuf -
/\4),!;03 Ao = }&(CBL{'

PERCENT COMPOSITION
Percent composition formula is on the last page of the reference tables.

a. Find the percent of C in the followi 7 ) ﬂ{/fﬁ o0
. in the following: ¢ 6/1’?%‘- ﬁ/@& Kl

¢ ¢ /”?"7/ w

CsHg Co,
_ 2,
L/eg%/zv’?l*f% ‘2’/5‘3‘ X0 - T35,
l/.o;/ .O?

NAMING COMPOUNDS
When naming, always name the positive, cation first and then the negative, anion last. The elements are named in the

same order they appear on the periodic table. When compounds have more than 2 elements, it contains a polyatomic
ion. Use Table E on page 2 of your reference tables. Transition Metals are in the middle group of the periodic table.
Nonmetals are on the right side of the staircase. They have multiple charges or oxidation numbers and so you must
show which charge you are using with roman numerals. Polyatomic ions are a group of 2 or more atoms that are bonded
very strongly and act as one ion. Name the following:

?u\"kjy v (V\

i my . :
(f\:‘;;{“ fluor-do Licl Lr‘\\'u&?\\a«'&x koH Bdond caso,  (alewm sodate
NiBr, NiBrs Cu(OH), Fecl, lron (1) CVﬂuJQL

To write a formula, write the two ions separately showing their charges. Charges are on the periodic table. Then, swap

the two numbers and drop the sign. Write the formula for the following: oy 1

Nat 07 Cs O

@ Sodium oxide {) Cesium hydroxide P )
Cg
Na, o 3
b ? t . + ?— ./
@Aésl_l‘\_/‘er(l) acCe;a I?Jj 09 _ 49 s G—f; o, (&5trontium phosphate S pO;D

> Iron(ll) iodide @\/Ianganese (V1) chloride S’\'AS ¢ —

ﬁ +2 I/‘ /V{/’\ i o
fo o - MhCA,




ded. Atoms can bond with one another in

SCIENTIFIC THEORIES ) id not be divi
Dalton theorized that atoms were the smallest particle and cou 4. Atomis of the Sane eleiment are identical
whole number ratios to form compounds but cannot be created or destroyea.

Dalton’s model is known as the hard sphere model. :
g«;&d SW
V

According to Dalton, what is inside the atom?

a. .
. /('j(w are %Q aSMC
b. What part of Dalton’s theory has been disproven?

. i iti late in the tube.
Thompson worked with the cathode ray tube and discovered a ray of light travelling to the pIOSTIEV(:np oiassed sl
This particle was the electron which must have a negative charge. Because atoms are neultra , 1NO Sdin ——
must be invisible positively charged particles as well. These discoveries lead to Thompson’s plum pu g :

a. Draw the plum pudding model:

b.  Explain why Thompson didn’t find protons, but knew they were there.

- . /Q[é 8 ZW%U) (U@ W?Wu";&’& L 4 <2 . ‘_65” .
= o LAt o = %
rewn, Jdisprove ither Dalton or Thompson’s theory. IfDalton were !

Rutherford shot alpha particles at gdld foil in an’effort to

right, the alpha particle would deflect, if Thompson were right the alpha particle would go straight through. 99% of th?%ﬂcé

alpha particles went straight through. Rutherford concluded the atom was mostly empty space with a dense positive

nucleus containing protons and neutrons. His model is known as the nuclear model.
a. Draw the nuclear model:

b. How did Rutherford know the nucleus is dense and positive?

Bohr used complicated mathematics to organize electrons into orbits around the nucleus with specific energies. His

model is known as the planetary model.
a. Draw the planetary model:

b. Why did Rutherford’s model need to be revised?

Outhodons  ddid  pt (Ao
M@qj [ g/@/a%w /ééét/’éuﬁkj oV

ovbAs | i SE eedside of ho
Muclaus




LUBATOMIC PARTICLES

Atoms are neutral and contai . .

Newtrons are neytral partr;t?m subatonrnc particles. Protons are positively charged particles located in the nucleus.

¥ie Ricleus, Protofsd cles located in the nucleus. Electrons are negatively charged particles found in orbit around
. S and neutrons both weigh 1 amu and the electron’s mass in negligible.

a. Fillin the chart below:

Charge Mass Location
oton + U [nuchies
Neutron C | Al 0eiS
Electron — C c\;{swﬁ
; 5, Akl S
€. Whatis an amu? 07‘{'\\‘1\1'\(/ N\QS§ U ﬂ.‘,‘_,,_ O 1\/34 0’( WLCS _)QM
, Sl&bﬁﬂnuc pﬁif‘zdi’"
d. What are orbitals? ,’)Y‘Db@kt( Cp;ﬁ(ah owt- C (¢ c Dy lfw.(xd 63

’gﬂﬁ/y
e. If atomsare neutral, then the number of protons fo t%éf the nu ber of electrons because
7\

Fﬂm\ﬁ arg r)aﬁ hinS  are m)g 'y

The atomic number is the identity of an element. The periodic table and table S are arranged according to the atomic
number. It tells you how many protons an atom has.

a. Which element has 23 protons? \/ ( \f&f’\a_d (’UY)\B
b. How many protons does bromine have? ‘2 :5 (B’”)

The mass number of an element is a whole number equal to the number of protons and neutrons. Every atom has it’s
AdeM haye a_ i) ,%? le aqas
ca-a07_F0O

own mass number.
a. Why aren’t electrons counted in the mass number?

5

b. How many electrons does B 10 have? Ne-20?

IONS W

lons represent atoms that have either gained or Iost electrons forming anions and cations. A list of allowable charges is
listed on the top right corner of every element box on the periodic table. :
[as+ _h y an ztom

a. How are positive ions formed? /Q/O 017{7’7 nS Qe
O,U,G"Y‘DW QQ%W L)v/ an o

/Mf\mhf
Cajf‘tbmf ,

A sample has 17 protons and 18 electrons. Give the element symbol and charge. ( £

b. How are negative ions formed?

c. What are negative ions called?

d. What are positive ions called?

f. Asample has 1 protons and 1 electrons. Give the element symbol and charge. H
+2Z

A sample has 20 protons and 18 electrons. Give the element symbol and charge. _{ ‘g



L2 TOOLS e number of protons. But they have different number of NeUtrop,

Isotopes are atoms of the same element with the sam ,
and a different mass. _—— 0}7['7) ALC A LICV / o iﬂ‘*j
: ©
Aevont advnic MASS (4 of n 3

a. What do isotopes have in common?
c. Which of the following are isotopes?
157N 146C

The atomic mass of an element is the weighted average mass of the naturally occurring isotopes.

a. Explain how mass number and atomic mass are different. 0y
NS N e T Gtormuc mass 1S axh o

! anehage VLGITD /T4
d. What the atomic mass of Calcium? 40 Od&dmu / )
e. |If there are two isotopes of carbo‘né’C}4o and)@39 which is more abundant? __&__QZO

caleavh '
Calculate the atomic mass of a sample of element X which contains 25% X-122 and the rest is X-123.

b. How are isotopes different?

12
157N SB

C.

ELECTRONS, BOHR, AND SPECTRA
Neils Bohr organized the electrons into energy levels. Electrons closer to the nucleus have less energy than electrons

further from the nucleus. The first level holds only 2 electrons. The second level holds 8, third holds 18 and fourth 32.
These numbers are reported on the periodic table. Each element’s box has an electron configuration in the ground state

A~ (

b.  What s the electron configuration of Neon? g* a> y
. Which element has the ground state electron configuration 2-8-1? A/C{ CS:D a// Urn )

showing how many electrons are in each level.

a. What is the electron configuration of Lithium?

d. Draw the Bohr diagram of the following:

Ca-40 F & -5 D F-19 J-7 Mg-24+2 2 ,ﬁ_)(

7% 2
Sy | @

The last level contains valence electrons that can be lost or gained to form ions involved in bonding. Cations are positive
ions that have lost electrons, therefore having more positive protons than negative electrons. Anions are negative ions

that have gained electrons and then have fewer protons than electrons.

How many valence electrons does Lithium have? i

a. /Z

b. How many valence electrons does Chlorine have?
o ;Cb«é s ac,édg
c. Draw the lewis diagram of the following: Cah MC:KE;Q ) ¢ & nion «dﬂ‘@
Ne P Ca” - r
/\/C'_ £ aﬂﬁe -
42 . = 8

U

N

We: P (] s




When energy is added to the atom
is unstable. When the electrons re
atom has a different spectrum.

a. Energyis M when electrons move from higher to lower energy levels.
b. Energyis mw_ when electrons move from lower to higher energy levels.

C. Spectrais observed when electrons move from }\M’L\ to /5 ¢’ energy levels.
7 J

d. Why canyou identify atoms by their spectra? WA ANV 4 M 4 ﬂg@g&k/ﬁk\f

, electrons can move up to higher energy levels, in the excited state. The excited state
turn to the ground state they release energy in the form of light called a spectra. Every

e. ldentify which two gases (A, B, C, or D) are in the unknown mixture: (/4" a ﬂf?( ’D

e [

4

e [ T [ | |
oo || | I

/A

sso | (|) J

\w

vl | N |

THE PERIODIC LAW

The Periodic Law states that when elements are arranged in order of increasing atomic number, repetitious trends can
be seen. MendeleeV’s periodic table was arranged in order of increasing atomic mass. He then arranged columns in
order to have elements with similar properties align in columns. The modern table is arranged by atomic number.

a. What subatomic particle decides the order of the modern periodic table? m—f"mﬂf

b. Explain how Mendeleev’s table is only slightlygifftrent than the modern table. ,
/ﬂﬂngl 0 leg/s Lzl Orgad Nl e L. Za’,uo/

a—

or o Jrafe
METALS, NONMETALS, AND METALLOIDS

Metals are elements on the left side of the staircase on the periodic table. They have 1-2 valence electrons, which they
tend to lose to form cations. Metals are lustrous, malleable, ductile, and good conductors of heat and electricity.

a. Define lustrous. S’M &

b. Define malleable. -p/m /V%D a 5/\&/‘
c. Define ductile. ,ﬁw /}’1;7LD 7 //4-)//”(’

d. Circle the metal: H P k_Cy S

Nonmetals are elements on the right side of the staircase on the periodic table. They have 4-8 valence electrons, which
they tend to gain to form anions and fill their octet. Nonmetals are dull, brittle, and poor conductors of heat and
electricity.

a. Circle the nonmetal:@ Mg N
7

a Au
b. Why is hydrogen considered to be a nonmetal? /&w 7[9 %M &)
d@_{jﬁm‘r\a (/1 & @{gﬂq(a/y
k@y\a/ . ?&9 a7

ST/
B




; h metals ang
o ve properties of bot
Metalloids are elements that touch the staircase on the periodic table. They have P

nonmetals.
o onmeta
a. Most elements on the periodic table can be classified as metal, n
® =

|, or metalloid?

b. Circle the metalloid: S
N Rn
c. Circle the element that is lustrous: @
Ar H
d. Circle the element that is malleable: @ c
Sr sn
e. Circle the element that is dull; @ ¢
He
f. Circle the best conductor: C cl @
g. Circle the element that has properties of both metals and nonmetals: Ge

GROUPS AND PERIODS
Periods are the horizontal rows on the periodic table. Elements in the same period have the same number of electron

levels in the Bohr diagram.
a. Dr w Bohr diagrams of Na, Si, L| and C and show how you can tell which are in the same period.
&£ wa

%5 ¥ =
a4 /ll,tw
@ /%9 G = 1Ny .
S C Lprimerly 2057
b. How many energy levels will an atom in the second period have? 9\ Third period? g

Groups (or families) are the vertical columns on the periodic table. Elements in the same group have the same number
of valence electrons and often have similar properties.

a. How many valence electrons do the following atoms have?
Na: _L Mg: _é\ Al: _j Si: j P: j S: _(_g Cl: l
b. Which two have the same number of valence electrons? @ S

Group 1 elements are the Alkali Metals, which have 1 valence electron and are very reactive (explode in water). Group 2
elements are the Alkaline Earth Metals, which have 2 valence electrons and are still very reactive (not as much as alkali).
Groups 3-12 are the Transition Metals, which form colored compounds and solutions. Group 17 elements are the
Halogens, which have 7 valence electrons and are the most reactive nonmetals. Group 18 are the Noble Gases, which

have 8 valence electrons and are not reactive.
stable oLt s Vel peo ,Q"l)

Jn) Ca cl
¢. Which element is a halogen? Cu Ca @

C
C
d. Which element is an alkaline earth metal? C Cu @ cl
e. Which element is a noble gas? H F Cs @
H
H

a. Why are the noble gases not reactive?
b. Which element may be blue in solutions?

f. Which element is the most reactive metal? F ) Rn
g. Which element is the most reactive nonmetal? @ Cs Rn

10




~ ATOMIC RADIUS

The atomic radius is the sj
€ size of an atom. You can look up the atomic radius on Table S of the reference tables.
a. Record the atomic radius of: | (32 Be G978 FT¥ ¢ TS
N2 o 69 r_ [0 ne_ bR
b.  Asyou go across a period the atomic radius &Q/C/\.(Q{Qf because ftc\ﬁ o T IRL "
AH/OOM Q/v\ctvcz lm/pfo_gg(‘ JPL(,”(V\(% ’f‘j\Q ,ﬂﬂ()‘%n\,ﬁ

ser S
C. Record the atomic I'adIUS of: NaJ/,C;&OL. J 30 K ,gpo¢ Rb 02/3 Cs OBS/
ane M/«/

€. Asyougodowna group the atomic radius //Wf/LMA because
A ﬁ/z/la&/ /Yy Dowet Lo éﬂ/rq,
| y f 7// (MAW skatde

d.  Which element is the largest? v The smallest?
ELECTRONEGATIVITY
The electronegativity of an atom is its ability to gain an electron. You can look up the electronegativity on Table S of the
reference tables.

a. Record the electronegativity of: Li I N Be / ‘ (ﬂ B A0 C 7? (o

N 3.0 0 3('( F GﬂO Ne_ —

b..As you go across a period the electronegativiy /mf/ua,é,@ because __
e Lean ///\Q/W/ mmaw% aﬁmdm rre_ploch g
c. Record the electronegauvutyof. Na. O 9L (D x @X Rb_ A& s O
c. Asyou go down a group the electronegativity &(,U’/L(W becatze | LOAD 9
Moty Shialding fom The puidin %W 6y 4L sa0
d. Whydontnoblegaseshaveemegaﬂ/éltyv %M M7
ﬂw A7 &fm chomicad /oD»dj -

£ on ¥- 4
e. Which element has the highest electronegatuvuty’? M /7L //Z Ad Cﬁ




ved in bonding. Cations are POsi Y

ONIZATION ENERGY o rons, Anions are negative ions

ions invol
Tl ained to form
L T elostorg :
rons that can b ve el
The [ast level contains valence & 07 having more positive protons than negati

fore
ions that have lost electrons, there gty
that have gained electrons and then have fewer protons than

i ? !
a. How many valence electrons does Sodium haver

b. How many valence electrons does fluorine have? 2 N/aq
What type of ion is it? Qa

i ?
¢. Ifanatom has 8 protons and 10 electrons, what is the charge: '
i e? X J_ What type of ion is it? { ﬂ’_b_d )

d. Ifan atom has 12 protons and 10 electrons, what is the charg

i i the valence. You can look
The ionization energy of an atom is how much energy is required to remove an electron from

up the ionization energies on Table S of the reference tables.

a. Record the ionization energies of: Li 620 Be 409 B &LC /O%
N (403 o 314 Jofl ne 2T

.
c. Asyou go across a period the ionization energies /,n//[,(Méd because ______4274/
A
e rudios rhapot piciicdes Sradirg S

c. Record the ionization energies of: a(Ia é//ﬁ,@ Li_4$92p K L//‘i’ Rb &o3P Cs 3’7(# f@%l/f

2
d. Asyou go down a group the ionization energies O(M/M because Mﬁ‘@_%

743\% d?l :/uu,OiMJ ANLS (QM ond 19 ¢ rerione
S onddr S ad m/w&@/og rmcyrz@

e. Which element has the h};ghest ionization energy: ' j@_ ___The lowest? y / @

BONDING : An

Elements are the simplest form of matter and cannot be decompoéedfCompounds can be formed between two or more
elements. They can be decomposed chemically.

a. Which of the following is a compound? Ne H,0 Be F

b. Which of the following cannot be decomposed by chemical means?

C12HZ4 N H3 @ CSZ

Atoms bond in order to obtain a stable electron configuration, like noble gases, called the octet. Most atoms will gain or
lose electrons in order to have eight valence electrons. However, small elements such as H, Li, and Be will settle for two
valence electrons. Obtaining an octet makes the atoms more stable and they can release energy. The electrons obtain
the octet by sharing or transferring electrons.

a. Draw the Lewis dot diagram of the following elements:

@ O IR ' ©
Na Mg Al © Si ¢
(]
o0 6o co _
pO 750 o e
e e [ 0 C|o L= Aro
© e © ©
oe )

12




b. Draw the Lewis dot diagram of the following ions:
Na* Sar, 1 F ;. A
EN&:‘ Mg*2 [:‘/%ﬁ'f - AP Zﬂj +3
P ‘5 -3 2 Loc ~2 e =
Le:]” s Gs) T o L)
oe v e
C. Explain
Plain why the metals lost electrons but the nonmetals gained electrons. /7\0@«(4 /U/:fﬁ

e TE/ey dhon  yion pilils

d. Explain why Ar doesn’t form an ion. N ciachpe - S@w & t /
rokle gd

e. Fill the blanks with release or absorb; “When atoms bond they _Ed;&ﬂ energy. In order to
break a bond, energy mustbe  2h <oy :

IONIC BONDING

Compounds that form between a metal and a nonmetal contain ionic bonds, transferring electrons. lonic bonds are .
strong. lonic compounds have high melting points, are generally solids at room temperature, and conduct in the liquid

phase.
a. Which of the following has ionic bonds? @ NH; Mg
b. Which of the following transfers electrons? Li CO,
c. Which of the following has a higher melting point? Cu CeHiz LiF
. -
d. Which of the following can conduct in the aqueous phase? NO Ifl ‘ Ne
COVALENT BONDING

Compounds that form between two nonmetals have covalent bonds, sharing electrons. Covalent bonds are weaker than
ionic bonds. Covalent compounds have low melting points, are generally gases, liquids, or powdery solids at room
temperature, and never conduct. These are also known as molecular compounds.

a. Which of the following has covalent bonds? @ LiCl Rb
£

b. Which of the following shares electrons? Ag CaCl,

c. Which of the following can never conduct electricity? Kr Rb,0

d. Which of the following has both ionic and covalent bonds?  Li NH;
e. Which of the following is a molecular compound? Mg LiBr
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METALLIC BONDING

” form that allows the

Metallic Bonds form when a metal loses their valence electrons and a “sea of mobile electrons

metal to conduct electricity in the solid or liquid phase.

a. Which of the following is metallic? NaCl NH;
b. Which of the following has a sea of mobile electrons? Cu CeHiz LiF

. Which of the following can conduct in the solid phase? Ne CaCl,

LEWIS STRUCTURES/GEOMETRY .
lonic Lewis diagrams show the ions involve in the bond, but no arrangement. Covalent Lewis diagrams show the sharing

of electrons with lines representing two electrons. They form shapes such as linear, bent, pyramidal, and tetrahedral.

Draw the following and give the number of shared pairs, unshared pairs, and the shape if applicable.

a.
w ] ov &
LiF D\(j i Eﬁj %QL}I%@ NH; Hf/:*ile /oam/ww(a.ﬂ
ik, C/l’jj fz EF‘J - {Corj;,l,cﬁi CH,
CGra™"
cly o eo ‘ H,0 )
:(/@"S?: /QU\QM/ \,\:@2 :
POLARITY o \-i'

Bonds are polar when two atoms have different electronegativities and share unevenly. The more electronegative atom
has the electrons more of the time. Nonpolar bonds form when two atoms have the same electronegativity values and

share equally.

a. Label the bonds as polar or nonpolar:

NH; P CH4 P Clz

is;asymmetrical. They are nonpolar if the molecule is symmetrical.

Molecules are polar when the molecul
olar (Use your drawing to help you):

—
b. Label t@:p lar or
e CH, Cl, H,0

NH;

'PT‘W V\B\nfo(a«r WKD(C‘V ﬁb/@‘”

INTERMOLECULAR FORCES
Intermolecular forces are what keeps molecules together (not atoms-that's bonds) and are responsible for phases,

phase changes, surface tension and various other properties. Nonpolar molecules have the weakest attractive forces
dependent on their size 9the bigger the stronger). Polar molecules have stronger forces dependent on their polarity.
Hydrogen bonds are a special case of polar forces between H and either F,0, or N. Molecules that are hydrogen bonded

have high melting and boiling points, strong surface tension, and have closely packed particles.

—

a. Which of the following has the highest melting point? Fl( = -
QVAJE’ZWL. e/
) i

@ HCI HBr HI WAU

W

b.  Which of the above has the lowest boiling point?

T hydren lomolg
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