UNIT A: CHEMISTRY
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A chemical reaction occurs when one or more substances react to
form new products with different chemical properties.

* A chemical reaction is also known as chemical change.

A+B —=> C+D

reactants products




. ‘Ent1sts represent chemical reactions in two ways: é?'
WOrd equations - uses chemical names, plus signs, andQ

an arrow ow the reaction. ExampLe,: sod.‘w
oo\UV‘ Carbon 4 Wa.\.@r +
(S ‘ Qud o\,ioxich— Coxporwe

Chemical equations - uses chemical formulas, plus
signs, and an arrow to show the reaction. States of
matter are also shown in subscripts after each chemical

substance. Example:
N0, . | (ALOOR 57 —= (Oyeqy T Ha0p * NG?CO;
xq

(mg



Wirite the word and chemical equations for each of the following reactions:

—

1. When solid magnesium metal is burned in the presence of oxygen gas (O2), solid magnesium
oxide is produced.

Word W\asv\egiu.w\ ~+ oxygen —2 Maghesiwm OXIde

Chernical e

M3 (s) + O& GD —7 MgO( <)




Wirite the word and chemical equations for each of the following reactions:

2. Solid aluminum chloride can be separated into its elements: solid aluminum metal and chlorine

gas(Cl))
Word &9
olwinwum. cloride —=>
Cremical €70
Al + C
. A\ C\l’i ©) —7 \cs) 2(9)

O\\uM\ﬂ\LW\ + C\\lorw\e,
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Wirite the word and chemical equations for each of the following reactions:

|WPAC

3. When propane gass burned in the presence of oxygen (O»), carbon dioxide gas and water
+r

are produced.

Wordl €4n Lire

propons. 4= Oxfgen =
cremicaleg'n
— owrns
Chyp™ Oz ™7 Oy ¥ A

Coxbioh Aioxde + W atey




Wirite the word and chemical equations for each of the following reactions:
ChougR on iron
1. !When iron metal is heated in the presence of chlorine gas (Cly) the elements combine to form(iron

) chloride.

\WOrdk e N (@) chlorice

wwvon + o wne. —» 2y | ~
. ' P
CL\\UV\\@& N eakd Yd:;

Fewt Ca ™~ e C\j S)



Wirite the word and chemical equations for each of the following reactions:

2. When hydrogen peroxide 1s improperly stored, i1t decomposes into its elements: hydrogen gas (H>)
and oxygen gas (O).




Wirite the word and chemical equations for each of the following reactions:

3. Methane (CH4) (also called natural gas) is burned in the presence of oxygen gas (O,) to produce

water vapour and carbon dioxide gas.

Q\\‘\“’D X O;z( S \'\Q\Q@ t CO?.@Q



Not all changes to matter are chemical...

... a chemical change only happens if a new substance is produced.



1 Energy absorbed or produced
(e.g. change in temp)

A precipitate is a
solid that forms as
the result of a
chemical reaction in
aqueous solution
(water).

d Change in colour

1 Change 1in odour

1 Change 1in pH

1 Formation of gas bubbles

1 Formation of a precipitate



Are these changes chemical or physicale

*Note that a change in state (e.g. solid to liquid)
and the process of dissolving one substance 1in
another are NOT indicative of chemical change.



Solubility is the
physical property of a
substance referring to
the degree to which it
can dissolve 1in another
substance (usually water)

A precipitate will form
during an aqueous
chemical reaction if one
of the products is
insoluble in water.

Kool-Aid is soluble in water

Sand is insoluble in water



Affix your brand new SOLUBILITY TABLE
to the back of your periodc table!!

We can use the solubility table to predict the solubility of the
products of a chemical reaction

EXAMPLES

1. A chemist mixes a(solutiomof W'Ith sohd@ Does

a precipitate form? If so, predict the pre '|tate KNO

?KNDS z(qq)_l_ K.K(Q-D -;} La+ 3
([ 1 N _ Pb‘f
e KH 1




EXAMPLE (cont’d) pba

/ -
P%l\ T

Solubility of Some Common lonic Comp%
Ton ClO; | CH3;COO | CI' S04 8 OH" PO~ N
NOy Br~ Sﬂgz_ >
ClOy4 I COs*
—E— —
Very all most most most only only only
Soluble with: with: with:
N\ Group 1 | Group 1 | Group 1
(q,%) Group 2 | NH4" NH4*
NHy* Gyt
Bal*
\ iy
Slightly none e only only only most most most
Soluble with: with: with:
Ag+ ﬁng Calt
(S) He* Se2t
Hg+ Bal*t
Cut Eal*
TI* Pbit

Agt




EXAMPLE “\Aroxd-‘-sl h-H\l QSD|Wb|€ _'S

2. Will the compound Ba(OH), be soluble in water?

v\ .
Bo>” ©O |
Yes, BQ(O\%;L s Sdulole In
W (oquanuy)



PRACTICE

1. Determine whether each of the following ionic compounds is soluble or insoluble in water

2k (-
a) E&mNﬁggwmg (%)

4+

b) Po%ssmm Carbonateﬁgble (M)

c) SN%:Sulfate Sli!m, ( _q_% [
d) O%faer (IT) Hy 0x1de\ﬂ$d1blg_L3

Y- v
e) Mt}?ury (I) Chloride \nSo’K.UC, (3)

N H

f) Ammonium Phosphate M{J_ﬂﬁ
g) Chrgmlum (III) Sulﬁde Aﬂsd_uMQ)
h) Lmal) smfatemm;(_s}




2. Write the chemical equation. Use your solubility chart to determine the states of matter for the

products that are ionic compounds. A 3‘* "osl'
a) When magnesium metal is mixed into a silver njtrate the products are silver metal and
magnesium nitrate. =W ater

Mﬁcs) T AﬁNosm‘D — A3‘$> + MS(NO(?Z;’)



b) When lead (II) nitrate solution is added to sodium iodide solution the products are solid lead (II)

1odide and aqueous sodium nitrate.
?\)(NDQD\(RD + Nojf.@@ - PbIzcs) + NQN()gcap




¢) A silver nitrate solution is added to potassium chloride solution. The products are silver chloride

and potassium nitrate

AaNOycepy + KClesp =



All chemical reactions either release or
absorb energy...

e Reactions that release energy are referred

to as ‘ilotherm-i: @_\_‘ V\ﬂ)

o Temperature of surroundings -Hincreases as
chemical bonds form

o EXAMPLES: \cellular respiration
combustion(* ﬂ:)—Fiﬂﬂqu1as

“Shux V\'\\ﬁ%




All chemical reactions either release or
absorb energy...

e Reactions that absorb energy are referred
to as endothermic

o Temperature of surroundings decreases
as chemical bonds are broken

o EXAMPLES: photosynthesis, cold packs







EXAMPLES

Write the word and chemical equations for each of the following chemical reactions. Include “energy’
on the appropriate side of the arrow to show whether energy is absorbed or prodiiced.

1. Photosynthesis is the chemical reaction perfo plants that turns carbon dioxide and water into
glucose (CsH1205) and oxyger (Oz ). It i¥endothermic

\Wordh SWn

C$&+ naer 4 energy —> Jlucose + OX{ PN
-

Qomical
(0@ Ay \\10(0 T Wﬁ\\——? Q}\,@b o) T O'Lq)



2. During the combustion of fossil fuels to produce electricity, coal is burned in the presence of oxygen

gas. The products of combustion are water vapour, carbon dioxide gas, and heat energy. |

Word EXOtHERMIC

coa| + oxygn —> water - C&;&Oé‘l + eneryy

Onerica)
C(S) 4 01@9% AQQ@S) '\' COQ_(? T Q“Qw\t




PRACTICE

1. Cellular respiration is the process your body uses to turn the glucose in your food and the oxygen
you breathe in into carbon dioxide, water, and energy for your body to carry out its functions. It is

acbon 4 Wader + enerd

exothermic.

C\o\‘\\@m\ t O‘mp —7 CO 2%) t Hloc D) b et

(o () /



2. When bread is baked the rising of the dough is caused by a chemical reaction. When baking soda
(NaHCO3) 1s heated the heat energy is absorbed and the baking soda decomposes into solid sodium

carbonate, carbon dioxide gas (these are the bubbles in the:tireejd) a-I'El Wa: _‘u,.
loaki —=-  ShAWN Carbora: Carbony 4+ |
SDJ'I‘S t 6\0‘3\[ Ao x&b

NalDssy T enedy —2 Nog®sesy + (O T Hzo(ﬁ

3. Heat is released when sulfur trioxide is formed from sulfur dioxide and oxygen gas.

Sk doRdae. 4+ orygen. — Sbhwe trioxide + AN
Ve + 0297 SO3q) + enery



4. When sulfuric acid (H2SO4(g) and aqueous sodium hydroxide are mixed, the reaction is exothermic

and produces sodium sulfate and water.

/ : 0d;
sufuric aud } Sodiwm hydro e —> Ss\kmb +Waler + eneryy

\"’l?o‘-\(_aq’) T NQO\-\@‘O — NQ;LSOL\ 49 1 H:LO( D ‘l’ Q.V\ﬂﬂ\l

5. Energy is required to separate aluminum oxide into its elements.

Gluminum oxdeL + enoey — Alumiaun 4+ OR{ N
A\:(Os(s)*' (Y\Qf'ﬂ-—% )\'\(g + Oz<°))



