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Unit 1: Measurement & Communication

@_ 32. Standards of measurement are chosen because they
a. can be related to everyday objects.
b. are reproducible in another laboratory.
c. cannot be destroyed by any common physical or chemical means.
d. are easily changed.

Q 33. Which of these statements does not describe a measurement standard?
a. Measurement standards avoid ambiguity.
b. Measurement standards must be unchanging.
c. A standard can be easily changed to suit the experiment.
d. Confusion is eliminated when the correct measurement is applied.

O

34. Which of these statements about units of measurement is not true?
a. A unit compares what is being measured with a previously defined quantity.
b. A unitis usually preceded by a number.
c. Measurements can be compared without knowing their units.
d. The choice of unit depends on the quantity being measured.

I&

35. Which of these is not an Sl base unit?
a. kilogram c. liter
b. second d. Kelvin

0

36. The Sl base units for length and time are
a. centimeter and second. c. centimeter and hour.
b. meter and hour. d. meter and second.

37. The metric unit for length that is closest to the diameter of a pencil is the
a. micrometer. c. centimeter.
b. millimeter. d. decimeter.

e

38. The symbols for units of length in order from largest to smallest are
a. m, cm, mm, km. c. km, mm, cm, m.

b. mm, m, cm, km. d. km, m, cm, mm.

39. Which of these metric units is used to measure mass?

a. m c. ¢
b. mm d L
6 40. The liter is defined as

a. 1000 m. c. 1000 g°.

b. 1000 cm®. d. 1000 c’.
; 41. The standard base unit for mass is the

a. gram. C. meter.

b. cubic centimeter. d. kilogram.
7L\ 42. Which of these symbols represents a unit of volume?

a. mL c. mm
D b. mg d. cm

43. Which of these is the abbreviation for the Sl base unit of time?
a. hr C. Sec
b. h d. s
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54,

55.

56.
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The most appropriate Sl unit for measuring the length of an automobile is the
a. millimeter. C. meter.
b. kilometer. d. liter.
. All of the following are Sl units for density except
a. kg/m’. c. glem®.
b. kgl/L. d. g/m’
. A change in the force of gravity on an object will affect its
a. mass. c. weight.
b. density. d. Kinetic energy.
. Which of these is a measure of the amount of material?
a. density c. volume
b. weight d. mass

. Which of these statements about mass is true?

a. Mass is expressed in pounds or newtons.

b. Mass is usually measured with a spring scale.

c. The mass of an object depends on the force of gravity acting on it.

d. The mass of an object is determined by comparing it to an object of known mass.

The relationship between the mass m of a material, its volume V, and its density D is
a. D=mV. c. D=m/V.
b. D=V/m. d D=m+v.

The density of an object is calculated by
a. multiplying its mass times its volume.
b. dividing its mass by its volume.

c. dividing its volume by its mass.

d. adding its mass to its volume.

When density is measured,

a. agraduated cylinder is always used.
b. the units are always kg/m®.

c. the temperature should be specified.
d. the material must be a pure substance.

Which of these statements about density is true?

a. Larger objects are more dense.

b. Density does not depend on temperature.

c. Density is a physical property.

d. The density of an object depends on the force of gravity.

A sample of gold has a mass of 96.5 g and a volume of 5.00 cm®. The density of gold is

a. 0.0518 g/cm’. c. 101.5g/cm®.

b. 19.3 glem’. d. 483 g/cm®.

The density of pure diamond is 3.5 g/cm®. What is the volume of a diamond with a mass of 0.25 g?
a. 0.071cm® c. 3.75cm’

b. 0.875cm® d 14cm’

What is the density of 37.72 g of material whose volume is 6.80 cm®?
a. 0.180 g/cm® c. 30.9g/cm’

b. 5.55g/cm® d. 256.g/lcm’

100 milliliters is equivalent to

a. 1 hectoliter. c. 1centiliter.

b. 1 microliter. d. 1 deciliter.

0.25 g is equivalent to

a. 250 kg. c. 0.025 mg.
b. 250 mg. d. 0.025 kg.
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64.

65.

0.05 cm is the same as

a. 0.000 05 m. c. 0.05m.

b. 0.005 mm. d. 0.5mm.

How many minutes are in 1 week?

a. 168 min c. 10080 min

b. 1440 min d. 100 800 min

If 1 inch equals 2.54 cm, how many centimeters equal 1 yard?

a. 0.0706 cm c. 30.5cm

b. 14.2cm d. 91.4cm

How is the measurement 0.000 065 cm written in scientific notation?
a. 65x10°cm C. 65x10%cm

b. 6.5x10°cm d. 65x10*cm
The measurement 0.020 L is the same as

a. 20x10°L. c. 20x10°%L.

b. 2.0 x 10%L. d. 20x10*'L.
The speed of light is 300 000 km/s. In scientific notation, this speed is written to one significant figure as
a. 3 x 10° kml/s. c. 3.x10°kmis.

b. 3.0 x 10° kmis. d. 3.0 x 10° kmys.

The average distance between the Earth and the moon is 386 000 km. Expressed in scientific notation, this
distance is written as

a. 386 x 10° km. C. 3.9x10°km.

b. 39 x 10* km. d. 3.86 x 10° km.

When 6.02 x 10% is multiplied by 9.1 x 10", the product is

a. 43x10° c. 43x107".

b. 4.3x10™. d. 43x10

Two variables are directly proportional if their has a constant value.
a. sum C. quotient

b. difference d. product

Two variables are inversely proportional if their has a constant value.
a. sum c. product

b. difference d. quotient

The graphs of two variables that are inversely proportional to one another is
a. astraight line. c. aparabola.

b. an ellipse. d. ahyperbola.

In the equation density = mass/volume, mass divided by volume has a constant value. This means that the
a. equation graphs as a straight line.

b. variables mass and volume are inversely proportional.

c. equation graphs as a hyperbola.

d. product of mass and volume is a constant.
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Measurement and Communication;

1. Complete the following table of prefixes.

Factor Prefix Abbreviation
10° NCA O ™
0> kils ¥
\OT‘ ko ' h
10 Ae Mo Aa
o deci A
\D’j cent? c
107 AYEANY o
e micro AL
\o™ NGENG n
1074 Q‘fco ?

2. A student weighed a mass 4 times and obtained the following masses:
25.5g,29.6g, 23.6g,27.3g

The actual value is known to be 10.20045¢g

What can be said about the accuracy and precision of the measurements?

~ 0o accuaeke (cocceck) ©¢ Prectse (ve,@coé&o@\a\@%

3. Write the following numbers in scientific nota&on with the same number of significant digits.

a) 0.000005187 5081 % (O
b) 7,247 T 24 1
¢) 16,140 lototq x 1o
d) 0.0921 A AKICT =
4. Convert the following numbers from scientific notation into decimal form.
a) 4.562 x 10° HOW2O00
b) 8.276 x 10° 0. CoooOB2 6

5. Complete the following calculations. Include all units and don’t forget about sig figs.
a) 1.0068g + 2.15g + 8.3g = ;\\’%

b)21.05em — 12.1em = F O on

2 . , -4
) 1.50x 10 1 = 1R
) 4:)(.OmLmo 5 -¥5 O mo\/ M

d) 432.8¢ - H32-%q - Uto%%g [con
21.8cm x (7.645cm - 3.58cm) 21oBcpn ¥ LLDD
¥

6. Convert 12 milliamperes into megaamperes. <
A SO - T I P RS o g V[
| ICoR T\




Unit 2: Matter & Naming
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Which of the following is an extensive property of matter?
a. melting point c. volume
b. boiling point d. density

The two most important properties of all matter are

a. the ability to carry an electric current well and to hold electric charge.
b. taking up space and having mass.

c. being brittle and hard.

d. being malleable and ductile.

An atom is

a. the smallest unit of matter that maintains its chemical identity.
b. the smallest unit of a compound.

c. always made of carbon.

d. smaller than an electron.

A compound is

a. a pure substance that cannot be broken down into simpler, stable substances.

b. asubstance, made of two or more atoms that are chemically bonded, that can be broken
down into simpler, stable substances.

c. the smallest unit of matter that maintains its chemical identity.

d. any substance, whether it is chemically bonded or not.

A measure of the quantity of matter is

a. density. c. volume.

b. weight. d. mass.
Matter includes all of the following except

a. air. c. smoke.

b. light. d. water vapor.

A true statement about mass is that

mass if often measured with a spring scale.

mass is expressed in pounds.

as the force of Earth's gravity on an object increases, the object's mass increases.

mass is determined by comparing the mass of an object with a set of standard masses that
are part of a balance.

o0 o

A student recorded the following while completing an experiment.
Color of substance: yellow, shiny powder

Effect of magnet: yellow, shiny powder was attracted

The student should classify the substance as a(n)

a. element. c. mixture.
b. compound. d. plasma.
Which of the following is not a physical change?

a. grinding c. boiling
b. cutting d. burning
Which of the following is not a chemical change?

a. rusting c. melting
b. igniting d. burning

A physical change occurs when a
peach spoils.

silver bowl tarnishes.

bracelet turns your wrist green.
glue gun melts a glue stick.

oo oTw
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a. products. c. synthetics.
b. equilibria. d. reactants.
A state of matter in which a material has no definite shape but has a definite volume isthe ___ state.
a. gas c. plasma
b. liquid d. solid
Under ordinary conditions of temperature and pressure, the particles in a gas are
a. closely packed.
b. very far from one another.
c. held in fixed positions.
d. unevenly distributed.
The liquid state of matter can be described as
a. having definite shape and definite volume.
b. having neither a definite shape nor a definite volume.
c. having lost electrons owing to energy content.
d. having a definite volume but not a definite shape.
A solid substance is
a. always frozen regardless of its container.
b. always a crystal regardless of its container.
c. always the same shape regardless of its container.
d. always losing particles regardless of its container.
Plasma is the fourth state of matter. In the plasma state
a. atoms gain electrons.
atoms lose electrons. < £ /T
c. atoms form molecules.
d. atomic nuclei break down.
L 18. What happens to the energy in a substance when it changes state?
a. Itis destroyed.
b. Itischanged into matter.
c. Itchanges form, but is neither destroyed nor increased.
d. The energy remains unchanged.

12.

13.

14.

15.

16.

Nitrogen monoxide and oxygen, both colorless gases, form a red-brown gas when mixed. Nitrogen monoxide

and oxygen are called the

A 19. Which part of the illustration below shows the particles in a heterogeneous mixture?

oo
o

C/ 20. A mixture is

a combination of pure substances bonded chemically.

any substance with a uniform composition.

a blend of any two or more kinds of matter, as long as each maintains its own unique
properties.

any group of elements that are chemically bonded to one another.
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If a mixture is uniform in composition, it is said to be

a. homogeneous. c. heterogeneous.
b. chemically bonded. d. acompound.
A homogeneous mixture is also called

a. chemically bonded. c. asolution.

b. acompound. d. asolute.

If a mixture is not uniform throughout, it is called

a. homogeneous. ¢. chemically bonded.
b. heterogeneous. d. asolution.
Which of the following is an example of a heterogeneous mixture?
a. agoldring C. granite

b. seawater d. sucrose

Which of the following is an example of a homogeneous mixture?

a. air c. raw milk

b. orange juice d. marble

All known chemical elements are organized into groups based on similar chemical properties in the
a. chemical chart. c. element table.

b. periodic chart. d. None of the above

It is easy to determine whether a substance is a metal if the substance is
a. easy to break down into its components.

b. very hard.

c. very brittle.

d. agood electrical and heat conductor.

Properties of Matter

1.  Define: Wualitative vs Quantitative Data, Physical and Chemical Properties,
Malleability, Ductility, Lustre, Viscosity and Diffusion. Review the Phases of Matter.

% A NSUWAErS Wk VO — Chaclk ouUt‘ df%m’%‘m}
LN nokes or abt oning sCrentitiC

@)‘dﬁ‘moﬂé .

Draw the diagram fromwyour notes outlining the Classification of Matter. Make surevwyouw

can define each classification. =

—.—MT'ER | . N O E I I
! I MIXTURES PURE SUBSTANCES
+ Variable composition + Fixed composition
MIXTURE ] + Components retain their characteristic properties 2 g?;g@;?;:fﬁggitea Into simpler substances by
A J ~ May be separated into pure substances b sical methods  Phvel
I;]:l_ v p J ¥ o Physical « Can only be changed in identity and properties by
. ~ Mixtures of different compositions may have widely \ChJHQES_/ chemical methods
| HomosenEous | | HETERDGEMEDUS | dilEesprpertis - Praperties do not vary
\ soLUTION |  SUSPENSION | | | | |
= HOMOGENEOUS MIXTURES HETEROGENEOUS COMPOUNDS ELEMENTS
= = MIXTURES
e | + Have same com position thraughout - Can be decomposed into ~Cannot be
« Do not have same compositian simpler substances by decomposed into
+ Components are indistinguishable throughout chemical changes, always | oo simpler substances by
- Gomponents are distinguishable In a definite ratio ‘\_changes) chemical changes
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Matter:
1. Define the term “matter”.

"“u;ﬁ'\%j w‘%ﬁ\ MNassS c:ar\d/ va( umd_

2. Differentiate between an atom, ion and molecule (hint, use their definitions).
~odorns soralles tndacle ey an elemeade Fnede kel has
JVAY\SLL&\Q,M?C‘O& Q\CQD@JT Ntes C% JYV\Q, element = pepkeed- ‘9@‘@?0‘\5 =eleckions
lL('\ 2 Oom &0 a«:&x(\B L)R’ Cﬂ*xf\% i&\c& hus C‘(Ci\f\Q\d‘ o | c:'sjs GQGa WOAD
”%u Coot o \

oA (\Qa(‘ﬁ”\z& o Dﬁ‘f; Clde C’\/\CN%Q-

%”3’\@‘%’(@\@» (\Qp\%& c:x SO m(“: Qﬁrmo CDF\(\Q(\Qs\x \Du Qo\aﬁe’\#hdﬂs

Mixtures vs. Pure Substances.

1. Match each separation technique with its appropriate description.

Technique Description
' A. components of a mixture separate into layers on their own
centrifugation

B. solid component of the mixture becomes trapped in a
screen, allowing the liquid component to pass through
;G_ chromatography . L
C. oil, detergent, or some other chemical is added to a
mixture, air is forced through the mixture as a means of
F‘ stirring, and the desired component is skimmed off the
V' crystallization top

D. mixture is spun at high speeds creating a force which

pulls heavier solid particles towards the bottom of the

e

E. the mixture is heated until a liquid component reaches its
t\ electrolysis \ boiling point aqd is evaporated, leaving the other
component behind

«{7 F. the mixture is concentrated and cooled until the solid
3 filtration component slowly forms at the bottom of the container

G. the mixture is applied to a solid support and separated
( ; q . into its components by a solvent which carries the various
oatation components up the solid support at different rates

H. aprocess in which an electric current is applied to a
% settling :?;?é)ellel:[ Sdecomposmg the sample into its component



2. State three things that distinguish a pure substance from a mixture (consider nature, properties)
Roge Soeshences Mexduce
o O’\\k\ omfr»\gx, YV Combaih & ~ NOCe. H\cx\,g,m %ma Q (O‘MDQJ“\X Q{@le
*Cwmc% e 5&@&«&&& D,.\r\ue reolly | —can \pe Qxﬁmoktc\\ (\\“\u.b\ C.csl(
100 qoe. 5(_:\‘ e d\c,mlcfﬁ * - ~chentcal < r)\'MS\CC& ‘Og(u(}f (jr"ﬁ )

)V\ =¥C b \\/(}GA e \ chon bf«ékd_ <N ‘\”u Uy‘(\(@ C‘{'\QC YD
) e X bo

3. Describe what a MECHANICAL MIXTURE is (its nature and properties), provide an
example, and state the separation method that should be used to isolate its component parts.

~ (i h&;%e(ocgene@ufs (~:\’t><§"~\3_reT (cony e\ thece = onoce bran
O Coen ?@wzx\j\% ’D&Lwﬂ; AY‘?\Q:(Q., T= N\O‘QQ‘H"CM e i\)\f\ccsa._
D(‘ C‘L)L(\&(

- SQQ cu'(\'\e, USTOQ f‘fvzﬁ}\a(\\c.c& ‘—f@o& cﬁ (@i ( D\’\q‘:)\CQM\A D
aPocy on Led (nC g'\ey\«ﬁ

4. How is it possible to determine whether a pure substance is an element or a compound?

Provide an example of an element and a compound.

O COmQOo{\C\ Can bzz, be,oar(xwLecJ bu c;éwmm*aQ
Mecas (@(jed*m/usf%\ 1 ej?emerrb (rmnan b& CQOQFOL?%C{

- QXQMQKQS ol vacy

5. How can you determine whether a material is “homogeneous” or “heterogeneous”?
~vtsuall raspectenn
_ h@m@:&iﬂs&bn \5 the SN H’v e L,fé%@u‘% ((\6 Vise Hﬂ d gfefeﬂ@
— \\D}VQ&( %ﬁi’\ﬁf\ = TS dﬁmg G’e’i‘(’ TN Cf\(n DC}S% NaTA! (uese [g(;\df(@@ge@

6. Sketch the phase diagram that would be produced when solid nitrogen is heated. Label all
states and phase changes.

Cj}é

'Tém pec cioce —

s



6.

Temperature °C

Given the following graph of Temperature vs. Time for warming substance “X” which
starts out as a solid, answer the questions below:

90°C S

77°C

43°C W\Q'\ h r_{//\ %/\
WG

0

15°C
0.0 5.0 15.0 20.0 28.0

Time (minutes)

a)  During time 0.0 — 5.0 minutes, the added heat eneor%y is being used to

TNCrEQS 4\’\1; '\'CVV\? “’\/\SL %)I

b)  During time 5.0 — 15.0 minutes, the added heat energy is being used to

N lecj of e S0[

T

¢)  During time 15.0 — 20.0 minutes, the added heat energy is being used to

NCrease ewp. ol \igud

d)  During time 20.0 — 28.0 minutes, the added heat energy is being used to.
O\ \;@ [eriGparaBan g le Ligut

~ LUHC

e) The melting point of substance “X” is

f)  The boiling point of substance “X” is

g) If a greater amount of substance “X” was used, the melting point would be
1. a lower temperature

2.ahi mperature - . We Py O}ZM
3. the same temperature > Answer m/)) 12> AN \(T’\YUS\ ]7 7

h)  What phase is substance “X” at 90°C? @O\% )

1)  Explain WHY the curve levels off between 5.0 min. and 15.0 min.
oUr addee enerdy TS Ut Fer madfing
(e - bpeating lords T changinoy SIak) no ey o
Wb\_{ l o\/\)ou' ,ab/Q o reu i_H/\Q “‘Q/VV)? -
X e substance.
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Ionic Compounds:

1) Compare the following properties of both IONIC and MOLECULAR compounds:
(a) Component elements (metal vs nonmetal)
(b) Type of chemical bonding (ionic vs covalent)
(c) Most likely states at room temperature (solid, liquid, gas)

(d) General trend in melting point temperatures
MNoleco\ac (Qg\zf&m?\

(e) General trend in electrical conductivity

lootc
— onad d\ = OO (\'\L\QQ Il ANe' f(\'\&kaﬁi — (N Ng Jmﬁ .
~oore ~coalen

. U%w;QQik) &}\%& (A»J‘l&() -~ Cigilée’ S e \‘? )‘:ﬁ&% ua@n@(}u

5\(@:\3 \)(‘(‘)&‘?{\b i )

- éé’c:v \(\‘205\\ WQ\?N{ ‘{;i) F(*sjr - M\L‘%ﬁ:} D(;c{ \lri» LﬁanOj {6‘@
! ) / {

- Ct»’)(“du( 'SV €/Q QQ\(‘ A ‘\S*‘»S, AU ‘C\wuﬁlt C@\&@f/\’ 60&*(’ oC %‘6

Liodes /30 olten SR e

2) Write the chemical formulae resulting from the combination of the following ions.

ayNat O MO‘Z,C\} o s Br SR
b) AL ST Q\on%“g 4 Pb* 02 "P'\D('C,,.b QY

3) Write the correct name for each of the following ionic compounds.
a) Li,O lj{\%\‘t Chalie N AQ/ c) Mg:N, \\{\C&Q( vstoo A H C\Q.

b) CoCl;  (de(1D) eNoctde. & Cr(PO), (et (1) D\r\oegﬁa
4) Write the correct formula for each of the following ionic compounds.

a) Cesium iodide Cf’)i d) Aluminum oxide Q\Dez

b) Strontium cyanide \D( (C)N\)rg e) Iron (III) hydroxide \:e j({E}:\,—\—\,’

c) Copper (I) bicarbonate LA} HQDr f) Potassium permanganate K M(\C\) u\

5) Write the correct name for each of the following ionic hydrates.

a) Cd(NOg,)z 4H,0 C—O&n\\j?‘ﬁ {\\\V(Céﬁga \ﬂﬁz\(( ’?\\)\\Ré«\‘(;\
b) NaSCN ' 5H,0 f)ﬁ~ on v%‘\@cﬁaﬁc&\& K\Deﬁsrog%)cﬁcm\*i/




Acids and Bases:
1. State three properties of acids and three properties of bases. (you might need your textbook)

frds i Rases
B d \\iC’/ T b\r}:&(u: '&D “((\c( “’S;L:;C“r*f\ GH VONnS
\'\H,\, V3 TC)pé ‘ |

S r”/ {‘( &(&( X( %\"e..z - b?"&‘&'e/( J\'Cb"\'&

”SP’\O O 5‘%\ 6 ”‘%\ee,\ 5\?’9()@4&,& OO 6kt\f\

~ oo C§ = \e\i\ nos h{m&” A \ doan ‘«Tiz;x( X ceack U.J: W mesh metols

- DOV €CRTECT - < elec TeiC ey
2. W;kt)e the‘éorrect names fo; tﬁg following basescoﬂ v electec Y

a. Ca(OH), (_al £ sacosde, b LioH  L¥hom MC\; S de

3. Provide the missing formula or name for the following simple (binary) acids.
a. Hydrofluoric acid H ¢ c. HySg H\éﬁ(e 2}»3\(:)\(\0 i Q(f\d
b. Hydrobromic acid v\%( d. Hlg \/\\i\)d((ﬁ@dif;) C’;&Cfi&
4. Provide the missing formula or name for the following complex acids.
a. Chromic acid \’\é( Du@‘ d. H2COsaq) C&C\&Z’\?‘f GORA
b. Sulphurous acid \'\Zﬁ”,}g e. HsPOuuq ?hmdf\i}(x@ ackd
c. Hypochlorous acid HC\ ) f. HNO3 (aq) N \\*(‘ oud Ok

Molecular Compounds:
1. Write the correct name for each of the following molecular compounds.

a. NF; ‘\‘f’\f(m Cloesstde.  d N0, Dieteo Copny Yoo
b. CO, C ,-(}&.\)() AZORAC e. SClg 5&33@(\’\?( he xe scnlodtde
e 205 DEQhosgnecos si“-ef\'jrmﬁc\g, £ o DN comger soonce "

2. Write the correct formula for each of the following molecular compounds.

a. Silicon disulphide 5\5% d. Triarsenic pentabromide S B
b. Carbon tetrachloride C/C\z_.% j e. Dicarbon hexahydride C2 HE
c. Oxygen gas C }»5 f. Iodine heptachloride T §,§ S
Mixed Naming:
1) Provide the correct name for each of the following compounds.
a) CsBr C&a‘f\:&(‘(\ \D;‘@(‘f\oxd& 0) H:80;  Solphocec, Ckifxd

o _ T N . ' ,
b) ICI oML monoNoBAC ) CuNOs), Cﬁg@&'@\ oideode




Names and Formulas for Compounds

1.

Write the correct formula for the following compounds:

a) ammonium chlorate .................... e ———— N Ht_\c_\ O’j

b)  copper (II) sulphite.........ccceeveiierciieiieeeeeee e, C U\ﬁo 2

¢)  zinc carbonate tetrahydrate ............cooovvveveevereerreerenenn. s Y\CO 5° q H Y,C)
) D ACH oo HN) =,

e)  phosphorus pentaiodide ..........ccoovvueueiirinneiccininen ? 1 =

£) 0 (ITT) thIOCYANALE oo Fel 560\33 2

g)  sulphuric acid.........ccccoeeiiiiiiniiiie, \_\ 2 C_DOL!

h)  dinitrogen tetrafluoride ..........orrrrrrrveeeereeseeeeeeeeresseeeee N ‘-_H\

Write the correct names for the following compounds:

8)  MO(SOW) oo MN( LK\G\CLH@ ( TU) Ulnatk.

b)  PBCIOSEHAO oo ‘"CQ A ( II\ chro Vo hexG hug:\JCAQ

) AS205emmoooeeeeeeeoeee Alarsenic  trioxide

d)  CH3;COOH .ooorrrerrecrrcrriensnn oLRAC acid

€)  Nis(Ca08)s oo nickel (THoxalak

D NFaoooerommoesesemmsesesenn nitvooen ifluoride

@) (NHg)2HPOu oo OLnmon M MONO hu\d f OO\QY) PW)BP“”[QJ

h)  Ba(OH)y 10H20....veeoeveeeeeee. \VAr ium V\uﬁrowde dﬁCG\hUC\YOL'}Q
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Unit 3:

The Mole

) 71

L\/ 72.

If each atom of element D has 3 mass units and each atom of element E has 5 mass units, a molecule
composed of one atom each of D and E has

a. 2 mass units. c. 15 mass units.

b. 8 mass units. d. 35 mass units.

If 6.0 g of element K combine with 17 g of element L, how many grams of element K combine with 85 g of
element L?

a. 17g c. 30.¢

b. 23¢g d 91g¢g

If two or more compounds are composed of the same two elements, the ratio of the masses of one element
that combine with a fixed mass of the other element is a simple whole number. This is a statement of the law
of

a. conservation of mass. c. multiple proportions.

b. mass action. d. definite composition.

If 63.5 g of copper (Cu) combine with 16 g of oxygen (O) to form the compound CuO, how many grams of
oxygen will be needed to combine with the same amount of copper to form the compound CuO,?

a. 16g c. 649

b. 32g d 127g

According to the law of conservation of mass, when sodium, hydrogen, and oxygen react to form a
compound, the mass of the compound is ____ the sum of the masses of the individual elements.

a. equalto c. lessthan

b. greater than d. either greater than or less than

The number of atoms in a mole of any pure substance is called

a. itsatomic number. c. its mass number.
b. Avogadro's constant. d. its gram-atomic number.
Molar mass

a. isthe mass in grams of one mole of a substance.

b. is numerically equal to the average atomic mass of the element.
c. Both (a) and (b)

d. Neither (a) nor (b)

The mass of a sample containing 3.5 mol of silicon atoms (atomic mass 28.0855 amu) is approximately
a. 28g. c. 724g.
b. 35¢. d. 98g¢.

A prospector finds 39.39 g of pure gold (atomic mass 196.9665 amu). She has
a. 1.204 x 10* atoms of Au. . 4.306 x 10% atoms of Au.

b. 2.308 x 10% atoms of Au. d. 6.022 x 10% atoms of Au.
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The Mole:

Make the following conversions, clearly showing your steps. Include proper units in all of your work
and in your answer.

a) 133.44 grams of PCls = 2 moles MM Pcle = 208"(:3/"‘" {

Ppoles POl - 132 ke PCL Lo
’ — =

\c) o &koo ma(&
2 ozs.%

Answer O-G"TOOMo‘S’

b) 0.00256 moles of LioCroO7 = 2 grams . =
) 2CraO; MA L, G oy 120\,8%3/%{

3?Le1 02 = 0.002SCrls ~ 2008y _ 4 S€ke

o\
| Answer 0.5868
NS
c) 170.24 L of NO2 at STP = 2 moles lnb\,_qz L L
Y el Moy = 1TTO ML % \mo} = T (o ol No,
2.4 Answer T Lom! Mo,

d) 570.625 g of PClz gas = 2 L (STP) Mo s 13T 5\3/ |

PL S”}os’)__sb Pclsv,\ ey < 2L 4L P G\'L.C\QL: al .ol
\2—\§5 b Aasd

Answer Q’S,Q L

€)1030.4 mLof CoHsgas At STP=2g  pap - 30.05 /'w\

P CoMs = 100kmLx ol e 205 o 138

\oooml/ 22 4L Lao)
Answer L 3&:\)
f} 5.00 kg of nitrogen gas = ¢ L [STP)
R Nz = Lgd\c} !MDS
- €. 00kax (°°03 {Aad 2L 3
? LN, 3 * ’\_;-;l Answer Lf-oo““@:\)

Ty aEeyT



) 0.5696 kg of CHeg = 2mL MM = |6 O [0y}
[

~,

Pl (U = 0 SEAbRa % 100 mal 224 leeamb

—_— L

[5 > \L-Ob | Mol

S
Answer 7 Ay M

2. The density of liquid ethanol (CszOH) is 0.790 g/mL. Calculate the number of
molecules in a 35.0 mL sample of liquid ethanol. (NOTE: You CAN'T use 22.4 L/mol since this is NOT a
gas at STP)) MM = Lyb()\c)/w\

¥ | 1
?N\(C "\ﬁS‘ CZHJOH — RS OnL 0'_\610:\ * —\%0\ *~ CO?,X(\C) [LSAre - 1,62&[01 slee
NI Lt6. ) 2
Oc‘Answer 36?}\\00’ mo&u

3. A 100.0 mL sample of liquid mercury contains 6.78 moles. Calculate the density of liquid
mercury from this data. AR = 200 Squ ',\Q (

?MO\J H., = 618(\40\\5—* /LOO.KC\:)

O 3/ 12 S L« /
= L o- 60.0- {xio

—TisL~ |.246% (D 3/1, Answer 1 S i L
4, Calculate the density of PClsg) at STP.

Mi = 137.€0 fme |
7 DCA\'S':LD; GKS « \no |

reo \ 22.4L - QH{S/L Answer 6“’( é‘L

5. q) The density of a gas at STP is 4.955 g/L. Calculate the molar mass of this gas.

MM = L Aags 2.4l
T 2w B s/,

b) The gas is an oxide of selenium. Determine the molecular formula.

\Se + 20 — SO,

11.0 S2.0 — \\\J' Answer &QD

6.  Find the percent composition (% by mass of each element) in the following compound:
S13(POy4),. Show your work.

(wor\c{ ﬂb oot on Vay pa%Q

Answer 5?50%081 15 LOGR%P. v, %2}00
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6. Find the percent composition (% by mass of each element) in the following compound:
) Sr3(POs)2. Show your work. MM = L4S) % (Ma‘
/“ N %‘g:g/m‘
ng bb /Ma\
o [ e
/ P = _—3____ - \—%./‘o/t)
HSZ-Z’: ~>
0/00 = \28. O:)lmo\
Lts’z, \%Iﬁ\a

7. A compound was analyzed and the following results were obtained:
Molar mass: 270.4 g/mol

oo = SEOA,

=% 37/ Answer <Eo0%Sr, 3 F %P, 28.3%0

Mass of sample: 162.24 g kSo
Mass of potassium: 46.92 g
Mass of sulphur: 38.52 g
Mass of oxygen: the remainder of the sample is oxygen

a) Determine the mass of oxygen in the sample.

Answer /l 5. 8 “~_
-

b) Determine the empirical formula for this compound.

?Ma\é) = /]’é 83‘/\ ,\%;‘- = L(-,%’,\,\ ' L_\
\ Oy J
Pl k= Wbz 1ol |2l )
' RGN
Do - 3eSase tmal 93 ;)
' 21 F
Answer: Empirical Formulo k ‘SOLr
MMz 1. \
c) Determine the molecular ormu a for this compound.
role ol mass 1/‘0’{(}/'“ ( - <

e D ,__——=-———7"
C/&,Fﬁ((}ﬁ o MesS [1{,’23 )

Answer: Molecular Formula: k’) 52@ &




8. 123.11 g of zinc nitrate, Zn{NOs)2 are dissolved in enough water to form 650.0 mL of
solution. Calculate the [Zn{NOs)2]) Include proper units in your work and in your answers.

MM = 1433%5 (o |

~ _.
P s ZalNO), o 230, A

_ O. 1V H Wyrs\ ¢
\6S ‘—63

C = /—Tj - O HUum'c

VTS M
O 6800 |
Answer \ H(S n

9. Calculate the mass of potassium sulphite (K2SO3) needed to make 800.0 mL of a
0.200 M solution of K2SQOs. Include proper units in your work and in your answers.

MM = S8 e [as)

?5\(1_%5 = 0.s000L , 07200m>l| L 1S83g 1<
L oy =S

Answer 2S. 2 S
-

10. What volume of 2.50 M Li2CO3 would need to be evaporated in order to obtain 47.232
g of solid Li2COs32 Include proper units in your work and in your answers.

b= 7384 |
?L L‘§Oi = L(‘t,’ZK’L:yL ,\ﬁ‘_l-L ~’\/—\'£' , = okl
736y S0k g

Answer o 254 <

11. 150.0 mL of water are added to 400.0 mL of 0.45 M HNO3 . Calculate the final [HNOs].
Include proper units in your work and in your answers.

C = O 4T M\
! Cl - C, -—\{-l-
\J,= 420.0~L- )
- oD .Om L
V, = ¢So an L = OkgMm . TP T 036M

§SoombL
Cz = ;_) Answer O . 3¢M




12 What volume of water needs to be added 1o 150.0 mL of 4.00 M H25804 in order to bring
the concentration down to 2.50 M2 Inciude proper units in your work and in your answers.

\, = So.om [ Y C.
C, - L.ooM Ve Ve
\ -
C?, =7 oM
Lk .oon
- 2.S0M
alded A0xL
Answer Ab.0om Lo
13. Give directions on how to make 5.00 L of 0.020 M Ca(CIO)2 using solid Ca({ClO}2 and

water. Include proper units in your work and in your answers.
N

,Ca!/QlO,L = T 00 L . 0.023m| ~ Jﬁ‘fﬁﬁ - lHE:)
(g \Ma\

T

3

@&C(Q\r\ Owt lL(J
@C’AA “'(‘3 'L'a a éméﬂu_‘LA CD\»!\A«
@-C\\ (_b\i(\c}\m' ’LD 5 00 L



Molarity Calculations:

1. If a 4.50g sample of solid NaOH 18 dlssolved to make 0.500L of solution, what is the molarity
of the solution?

H SOR/ mc:\ = O. Z_Z_b\v\
O.5C6L C»Og

2. How many grams of Na,COsz would be required to produce 400.0mL of 0.600M Na,CO;?
S o0 3

LoC.Opl x 1 0.e00ssf o, 1060 — 7540 Na.l
|7 o | loo J e "3

3. If 75.7g of Magnesium chloride are mixed with sufficient water to make a 0.885M solution,
what is the volume of the solution? ™. dc_\z q5. 33 /mo\

I5.4 | o (. .
3/%%2 Betmet = O-¥IBL

4. How many mL of 16.4 M H,SOy, are needed to prepare 755mL of 0.25M H,S0,?

My = 14 ™ TWN = MgN Vi = O- Z—BV{X F55aL

:\\; : 25 = _m;_...--\g =L Ho- A

V, = 355mL ! 1= 12,
Unit 4: Chemical Reactions and Equations:
1. Balance and classify the following chemical reactions. Type of Reaction
a) 2 KNO; — 2 KNO, +_| 0, Deceen posteon
b)_|_CaC,+ 2 0,— _\_Ca+X CO; Ofnalle i?e@\a&mén"\
¢) | CsHip+ &0,— 5 €O+ (o H,0 CDW\%OS“Q'\ roN
d) | KSOs+ | BaCl, > 2 KCl+ | BaSO, Deorle Qeolacoment:
) 2 KOH+ | H;S0s — | K>SO+ 2 H,0 Neoteolizedlean
f) | Ca(OH), + Z NH,Cl - Z NH,OH + | CaCl, Deoble @QD‘C&WmL
9 Y cHes +290, — 1o, + Y S0, + IBH,0 Com \ous%\or\
h) 2.CisHs +45 0, =300, + 30H,0 Comlbositen
i) 2 BN+3 F,— 2 BF+_| N DRngle. fepace mont

i) ZNa+ | znh— 2 Nal+ | zn f)oc&m @m \aco et




2. Classify, complete AND balance the following chemical equations.  Type of Reaction
a) | Nig+ | CuNOspp— | Co + L{\I%‘(MO@Z ) l
b)iFe(s)+ B0y — 2 Ye. O %\xﬁ\%\c‘a\g

o) 2 NaCly—ZNaw  + L3, %\am Aeer

d) | HaSOuyeq*+ 2 NaOHug =~ Z H,OY ¢ L\\)&@DL Neu\vca, \?«céf’ olaN
&) L CiHioy + Y300~ B LD, * IO O Comnsiton

f) _2Agg+_\ Clhyg— ;Q%C\ 540\%\0’5

&) L Chigt 2Klp—~ZKC\ + 1T, s Relocesrurk
h) | Fe AgClay — 3= Ag __';QL\ 5%(9\1 Q@\c\cﬂm&f\&
i) 2 AgNOspq+ _\ BaClyag — ,g\%g\ t A &(MD}Z}”W QRQ@\WW\V
i) _| BaCOsaq *+ _t St(OH)eq = _| S¢ (0O 5 ¥ J—Batorb& @‘@\MS\'
k) | CHsOHp+ 3 Oy — £ o, + 2o Comous \b(\

e \—Z/k)

A HNOx + 1 KOHuq A (1, | RN, Neotedtzadkon

2. Write a balanced chemical equation for each of the following, and classify each as
synthesis, decomposition, single replacement, double replacement, neutralization or
combustion.

a) poiassium sulphate is mixed with cobalt (lll} nitrate

3 X, S0 »1La(“0gs —P 6\(“0_,) A C"L@OHB:; dou bl

{c .F lC‘C,c Ane g
b} liguid propanol {CsH7OH) is bumed in air
Z_C_BL\_I Qo +’}DL — éﬁo-l - gHLO (amLuS‘HM

¢) ammonium nitrate is decomposed info it's elements
N Hq U 0} e
d) a piece of zinc is placed in a test-tube containing a solution of silver nitrate

e) bromine reacts with sodium iodide

BrL 1 2[\)&3: —F ZMG Sr + I’L jitb\c. fCP\QL(I‘\(ﬂA.’
f) bromine reacts with aluminum
IR0, AL —=2 2M R, Soytees s

g) rubidium reacts with chlorine gas

ARL + 1y — 1R Sy esis

Jo\, \O\L (10\«11'/‘.«( .n‘i’
1 1 (\(LAJ‘\(D\\|Z°\+\'J/\

h) hydrochloric acid reacts with strontium hydroxide

Ry + Sho™),  —  H,o + S
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