
MMPPMM  11DD  --  GGrraaddee  NNiinnee  AAccaaddeemmiicc  
MMaatthheemmaattiiccss  

  
TThhiiss  gguuiiddee  hhaass  bbeeeenn  oorrggaanniizzeedd  iinn  aalliiggnnmmeenntt  wwiitthh  tthhee  22000055  OOnnttaarriioo  MMaatthheemmaattiiccss  CCuurrrriiccuulluumm..    
EEaacchh  ooff  tthhee  ssppeecciiffiicc  ccuurrrriiccuulluumm  eexxppeeccttaattiioonnss  aarree  ccrroossss--rreeffeerreenncceedd  ttoo  tthhee  tteexxtt  bbooookk  sseeccttiioonnss..  
  

CCoonntteennttss  
  

  OOvveerraallll  EExxppeeccttaattiioonnss  TTeexxttbbooookk  SSeeccttiioonnss  
((PPrriinncciipplleess  ooff  MMaatthheemmaattiiccss  99  

MMccGGrraaww--HHiillll  RRyyeerrssoonn)) 
  

demonstrate an understanding of the 
exponent rules of multiplication and division, 
and apply them to simplify expressions 
  

33..11,,  33..22,,  33..33  

N
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manipulate numerical and polynomial 
expressions, and solve first-degree equations 
  

33..11,,  33..22,,  33..44,,  33..55,,  33..66,,  
33..77,,  

44..11,,  44..22,,  44..33,,  44..44  
apply data-management techniques to 
investigate relationships between two 
variables  
  

22..11,,  22..22,,  22..33,,  22..44,,  22..55,,  
22..66  

demonstrate an understanding of the 
characteristics of a linear relation  
  

22..33,,  22..44,,  22..55,,  22..66  
55..11,,  55..22,,  55..44,,  55..55,,  55..66  

LL
ii nn

ee aa
rr   

RR
ee ll

aa tt
ii oo

nn s
s   

connect various representations of a linear 
relation  

22..44,,  22..55,,  22..66  
55..11,,  55..22,,  55..44,,  55..55,,  55..66  

66..11,,  66..22  
determine the relationship between the form 
of an equation and the shape of its graph 
  

55..55  
66..11,,  66..22  

iinnvveessttiiggaattee  tthhee  pprrooppeerrttiieess  ooff  ssllooppee  
  

55..11,,  55..22,,  55..33,,  55..44,,  55..66  
66..11,,  66..33,,  66..44  

AA
nn a

a ll
yy tt

ii cc
  

GG
ee oo
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ee tt

rr yy
  

uussee  tthhee  pprrooppeerrttiieess  ooff  lliinneeaarr  rreellaattiioonnss  ttoo  ssoollvvee  
pprroobblleemmss  
  

55..11,,  55..22,,  55..33,,  55..44,,  55..66  
66..22,,  66..33,,  66..55,,  66..66,,  66..77  

determine, through investigation, the optimal 
values of various measurements 
  

99..11,,  99..22,,  99..33,,  99..44,,  99..55,,  
99..66  

  
ssoollvvee  pprroobblleemmss  iinnvvoollvviinngg  ppeerriimmeetteerr,,  aarreeaa,,  
ssuurrffaaccee  aarreeaa  aanndd  vvoolluummee  
  

88..11,,  88..22,,  88..33,,  88..44,,  88..55,,  
88..66,,  88..77  

  

MM
ee aa
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rr ee

mm
ee nn

tt   
aa nn

dd   
GG

ee oo
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ee tt
rr yy

  

iinnvveessttiiggaattee  aanndd  aappppllyy  ggeeoommeettrriicc  rreellaattiioonnsshhiippss  
  

77..11,,  77..22,,  77..33,,  77..44,,  77..55  

  



Grade Nine Academic Mathematics 

Mentor Connector Manual                         NCDSB 
2

IInnttrroodduuccttiioonn  
  
TThhiiss  gguuiiddee  hhaass  bbeeeenn  aarrrraannggeedd  iinn  tthhee  oorrddeerr  ooff  wwhhiicchh  ttooppiiccss  aarree  pprreesseenntteedd  iinn  tthhee  OOnnttaarriioo  RReevviisseedd  
MMaatthheemmaattiiccss  CCuurrrriiccuulluumm  ooff  22000055..    SSeeccoonnddaarryy  sscchhoooollss  iinn  tthhee  NNiiaaggaarraa  CCaatthhoolliicc  DDiissttrriicctt  SScchhooooll  
BBooaarrdd  aatt  pprreesseenntt  uussee  tthhee  tteexxtt  PPrriinncciipplleess  ooff  MMaatthheemmaattiiccss  99  bbyy  MMccGGrraaww--HHiillll  RRyyeerrssoonn..      
  

  
  
TThhee  tteexxtt  hhaass  aa  wweebbssiittee  wwiitthh  ssttuuddeenntt  ssuuppppoorrttss  aanndd  aaddddiittiioonnaall  rreessoouurrcceess  tthhaatt  tthhee  ssttuuddeenntt  mmaayy  ffiinndd  
hheellppffuull..  IItt  ccaann  bbee  aacccceesssseedd  tthhrroouugghh  tthhee  ffoolllloowwiinngg  wweebb  aaddddrreessss::  
  
hhttttpp::////hhiigghheerreedd..mmccggrraaww--hhiillll..ccoomm//ssiitteess//00007700997733119999//ssttuuddeenntt__vviieeww00//iinnddeexx..hhttmmll  
  
AAss  wweellll,,  aann  ee--vveerrssiioonn  ooff  tthhee  tteexxtt  iiss  aavvaaiillaabbllee  ttoo  aallll  ssttuuddeennttss  rreeggiisstteerreedd  iinn  aa  GGrraaddee  99  AAccaaddeemmiicc  
MMaatthheemmaattiiccss  ccllaassss  aanndd  tthheeiirr  tteeaacchheerrss..    TThhee  tteexxtt  iiss  aavvaaiillaabbllee  tthhrroouugghh  tthhee  wweebbssiittee::  
  
hhttttpp::////wwwwww..mmyytteexxttbbooookk..ccaa//  
  
SSttuuddeennttss  rreeqquuiirree  aa  ppaassssccooddee  tthhaatt  ccaann  bbee  oobbttaaiinneedd  tthhrroouugghh  tthheeiirr  tteeaacchheerr..  
  
  
  
  
TThhiiss  gguuiiddee  wwaass  ccrreeaatteedd  iinn  tthhiiss  ffaasshhiioonn  iinn  tthhee  eevveenntt  aa  ccllaassss  uusseess  aa  ddiiffffeerreenntt  pprriimmaarryy  rreessoouurrccee,,  
ssuucchh  aass  aa  tteexxttbbooookk  ffrroomm  aannootthheerr  ppuubblliisshheerr,,  oorr  aa  tteexxttbbooookk  aalltteerrnnaattiivvee  ssuucchh  aass  TTIIPPSS44RRMM    
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NNuummbbeerr  SSeennssee  aanndd  AAllggeebbrraa    
  
KKeeyy  WWoorrddss::  
Algebraic Expression:  a mathematical phrase 
made up of numbers and variables, connected by 
addition or subtraction signs ( eg. 3x + 4 ) 
Also called a Polynomial. 

Coefficient: the number part of a term, also called 
the numerical coefficient 

Constant Term: a term with only a numerical 
coefficient and no variable 

Degree of a Term: the sum of the exponents on 
the variables in a term, also described as the 
number of variable factors in a term 

Degree of a Polynomial: the degree of the 
highest degree term 

Distributive Property:  rule by which 
polynomials are multiplied, or expanded 

Equation: a mathematical statement that shows 
two expressions are equal 

Formula:  describes an algebraic relationship that 
exists between two or more variables 

Like Terms: terms that have identical variables Root: the value for the variable that make the 
equation true, also called a solution 

Scientific Notation: a convenient way of 
expressing very large or very small numbers, using 
a product of a number between 1 and 10 and a 
power of 10 

Solution: the value for the variable that make the 
equation true 

Term: an expression formed by the product of a 
number and a variable.  

Variable: a quantity whose value can change, 
usually represented by a letter, also called a literal 
coefficient 

  
  
OOppeerraattiinngg  wwiitthh  EExxppoonneennttss  
  

••  Substitution into and evaluation of expressions involving exponents  
  

  
 Making sure students understand the difference between expressions    (–3)4 and –34 

 
 
(–3)4 = (-3)(-3)(-3)(-3)                     –34  =  - (3)(3)(3)(3) 

 
 
 With rational bases, the exponent applies to both the numerator and the denominator 
  

2

3
2
⎟
⎠
⎞

⎜
⎝
⎛  = 

( )
( )2

2

3
2

= 
9
4
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• The Exponent Rules 
 

  Power Rule for multiplication of powers with the same base   
 

 Power Rule for division of powers with the same base  

  Power Rule of a power rule 

 

These rules are used to simplify expressions in one or two variables with positive exponents. 
  
 
  
MMaanniippuullaattiinngg  EExxpprreessssiioonnss  aanndd  SSoollvviinngg  EEqquuaattiioonnss  
  
••  SSiimmpplliiffyyiinngg  aanndd  EEvvaalluuaattiinngg  nnuummeerriiccaall  eexxpprreessssiioonnss  iinnvvoollvviinngg  iinntteeggeerrss  aanndd  rraattiioonnaallss  
  
RREECCAALLLL::        BB..EE..DD..MM..AA..SS..  
  
SSaammppllee  QQuueessttiioonnss::      
EEvvaalluuaattee  

  aa))  ⎟
⎠

⎞
⎜
⎝

⎛−−
4
1

8
3   b) 

3
21

9
23 ÷⎟
⎠

⎞
⎜
⎝

⎛−   c) 35 ÷ (–7) + (–3)(–5)  

 
••  PPoollyynnoommiiaallss  
  

  
  
  
PPoollyynnoommiiaallss  aarree  ssiimmpplliiffiieedd  bbyy  ccoolllleeccttiinngg  lliikkee  tteerrmmss..    SSttuuddeennttss  aarree  eexxppeecctteedd  ttoo  wwoorrkk  wwiitthh  ppoollyynnoommiiaall  
tteerrmmss  tthhaatt  ccaann  iinnvvoollvvee  uupp  ttoo  ttwwoo  vvaarriiaabblleess..  

  EExxaammpplleess::  aa))      6a – 2b + 3b + 2a  b)  4x + 3xy + y + 5x – 2xy – 3y 
  
EExxppaanndd  ppoollyynnoommiiaall  eexxpprreessssiioonnss  bbyy  mmuullttiippllyyiinngg  aa  mmoonnoommiiaall  bbyy  aa  ppoollyynnoommiiaall,,  iinnvvoollvviinngg  tthhee  ssaammee  
vvaarriiaabbllee,,  uussiinngg  tthhee  ddiissttrriibbuuttiivvee  pprrooppeerrttyy..  

  EExxaammpplleess::  aa))          3p(p + 4)    b) 5c(c2 – 6c – 1) 
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EExxppaanndd  aanndd  ssiimmpplliiffyy  ppoollyynnoommiiaall  eexxpprreessssiioonnss  iinnvvoollvviinngg  oonnee  vvaarriiaabbllee..  
                            EExxaammppllee::  –5(m2 + 5m - 4) + 2m(m – 7) 
 
• Solve first degree equations 
  

SSttuuddeennttss  wwiillll  bbee  iinnttrroodduucceedd  ttoo  ddiiffffeerreenntt  mmeetthhooddss  ffoorr  ssoollvviinngg  eeqquuaattiioonnss  
  
SSoollvvee  bbyy  IInnssppeeccttiioonn  ––  ffoorr  oonnee  sstteepp  eeqquuaattiioonnss  wwhheerree  tthhee  ssoolluuttiioonn  iiss  eevviiddeenntt  bbyy  ““jjuusstt  llooookkiinngg  aatt  iitt””..  
  

  EExxaammpplleess::  aa))      a + 4 = 7  b)  5y = 35  c)   
4

3k
=  

 
 
Solve using the BALANCE Method – the balance method emphasizes what you do to one side of the 

equation, you must also do to the other side 
 
  
Illustration: In this method, we want to have students show the steps. 
 
  Solve:  2x + 3 = 11 
      2x + 3 – 3  = 11  - 3     Subtract three from both sides. 
             2x = 8 
             2x = 8  Divide both sides by two. 
               2    2 

                                xx  ==  44  
  
  

SSoollvvee  uussiinngg  OOPPPPOOSSIITTEE  OOppeerraattiioonnss  ––  tthhiiss  mmeetthhoodd  ffooccuusseess  oonn  iiddeennttiiffyyiinngg  aann  ooppeerraattiioonn,,  aanndd  ddooiinngg  tthhee                      
ooppppoossiittee  ttoo  tthhee  ooppppoossiittee  ssiiddee  aass  tthhee  ppaatthh  ttoo  iissoollaattiioonn  ooff  tthhee  vvaarriiaabbllee..  
  
        Solve:  2x + 3 = 11 
      2x  = 11  - 3     Add 3 on the left becomes Subtract 3 on the right 
             2x = 8 
             x = 8      Multiply by 2 on left becomes Divide by 2 on right 
        2 

                                xx  ==  44  
  
TThhee  ggooaall  iiss  ttoo  hhaavvee  ssttuuddeennttss  mmoovvee  ttoo  aa  wwrriitttteenn  ssoolluuttiioonn  lliikkee  tthhee  sseeccoonndd  oonnee  aabboovvee,,  bbuutt  ttoo  hhaavvee  aa  ffiirrmm  
uunnddeerrssttaannddiinngg  ooff  tthhee  bbaallaannccee  mmeetthhoodd  aanndd  ttoo  mmaakkee  tthhee  ccoonnnneeccttiioonn  bbeettwweeeenn  tthhee  ttwwoo  aapppprrooaacchheess..  
TThhiiss  iiss  ttoo  aavvooiidd  tthhee  iiddeeaa  tthhaatt  tteerrmmss  ““mmoovvee””  ffrroomm  oonnee  ssiiddee  ooff  tthhee  eeqquuaattiioonn  ttoo  tthhee  ootthheerr..  
  

••  RReeaarrrraannggiinngg  FFoorrmmuullaass  
  

EExxaammppllee::      GGiivveenn  tthhee  eeqquuaattiioonn      yy  ==  mmxx  ++  bb  ,,  rreeaarrrraannggee  ttoo  eexxpprreessss  xx  iinn  tteerrmmss  ooff  mm,,  yy,,  aanndd  bb..  
  
  
  
  

••  MMooddeelllliinngg  wwiitthh  AAllggeebbrraa  
  

EExxpprreessss  tthhee  ffoolllloowwiinngg  aass  aann  aallggeebbrraaiicc  eexxpprreessssiioonn  
  
  aa))      tthhrreeee  lleessss  tthhaann  ddoouubbllee  aa  nnuummbbeerr    bb))    tthhee  ssqquuaarree  ooff  aa  nnuummbbeerr  iinnccrreeaasseedd  bbyy  ffiivvee  
      22  nn  ––  33              xx22  ++  55          
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SSoollvvee  tthhee  ffoolllloowwiinngg  pprroobblleemm::  
  
Together, Blackie and Jessie have a mass of 72 kg. Blackie’s mass is 4 kg less than Jessie’s mass.  
What is each dog’s mass? 
 
Solution:   Let Jessie’s mass be represented by the variable   m. 
     So, Blackie’s mass must be   m – 4. 
 
     m + m – 4  = 72 
     2m = 72 + 4 
     2m = 76 
       m = 38 

 ׵      Jessie’s mass is 38 kg and Blackie’s mass is 34 kg.    

  

LLiinneeaarr  RReellaattiioonnss    
  
KKeeyy  WWoorrddss::  
Bias:  errors resulting from choosing a sample that 
does not represent the whole population 

Census: a survey that includes each member of the 
population 

Dependent Variable: a variable that is affected 
by some other variable 

Direct Variation: a relationship between two 
variables in which one variable is a constant 
multiple of the other. This multiple is called the 
constant of variation. 

Extrapolate: an estimated value that lies beyond 
the range of measured values in a data set 

Hypothesis:  a theory or statement that is either 
true or false 

Independent Variable: a variable that affects the 
value of another variable 

Interpolate:  an estimated value that lies between 
two measured values in a set of data 

Linear Relation: a relation between two variables 
that forms a straight line when graphed 

Line of Best Fit: the straight line that comes 
closest to the points on a scatter plot.  The line 
must show the trend in the data, and have roughly 
an equal number of points above and below the 
line. 

Partial Variation: a relationship between two 
variables in which the dependent variable is the 
sum of a constant number and a constant multiple 
of the independent variable 

Population: the whole group of people or items 
that are being studied 

Primary Data:  original data that a researcher 
gathers themselves for a particular experiment 

Random Sample:  a sample in which all members 
of the population have an equal chance of being 
chosen 

Sample: any group of people or items that are 
selected from a population  

Sampling Methods: these include simple 
random sampling, systematic random 
sampling and stratified random sampling 

Secondary Data: data that someone else has 
already gathered for some other purpose 

Slope: the measure of steepness of a line, 
calculated as the ratio   rise 
                                        Run 
In a linear relation, this value is also called the 
constant of variation. 
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DDaattaa  MMaannaaggeemmeenntt  ffoorr  iinnvveessttiiggaattiinngg  rreellaattiioonnsshhiippss  
  

  
  
  
  
  
  

• A bbiiaasseedd  ssuurrvveeyy  qquueessttiioonn  oorr  ssaammppllee produces results that do not represent the population 

  
Randomly selected samples help to avoid the problems created by a biased sample.  Random sampling 
techniques include: 
 
Simple Random Sample: Choose a specific number of members randomly from a population. This could be 
done by selecting names from a hat, or assigning each member a number and conducting a lottery type draw. 
 
Systematic Random Sample:   Choose members from a population by first randomly selecting one member and 
then continue to select from the population at a fixed interval, such as every fifth person. 
 
Stratified Random Sample:    Divide the population into groups, or strata, then randomly select the same 
fraction of members from each group 
   
 

In the scatter plot shown, a relationship 
between Exam Mark and Hours of Studying 
is being explored. A hypothesis may have 
been, those that study more will get better 
grades. 
 
Hours is the independent variable, and is 
shown on the horizontal axis, while Mark is 
the dependent variable and is shown on 
the vertical axis. 
 
A line of best fit is drawn to show the 
relational trend in the variables. 
 
A guess of a student’s mark that studied for 
3.5 hours would be an example of 
interpolation, while a guess at what a 
student would get if they studied for 7 hours 
would be an extrapolation. 
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CChhaarraacctteerriissttiiccss  ooff  LLiinneeaarr  RReellaattiioonnss  
  
••  CCoonnssttrruuccttiinngg  ttaabblleess  ooff  vvaalluueess,,  ggrraapphhss  aanndd  eeqquuaattiioonnss  ttoo  rreepprreesseenntt  aa  lliinneeaarr  rreellaattiioonn  
  
A large cheese pizza costs $8.00, plus $0.50 for each topping. 

a) Make a table to represent the relation. 
b) Graph the relation. 
c) Write an equation to represent the relation. 

  
  
  
  
  
  
  
  
      CC  ==  00..55nn  ++  88  
  
TThhee  aabboovvee  iiss  aann  eexxaammppllee  ooff  aa  PPaarrttiiaall  VVaarriiaattiioonn..  TThhee  ggrraapphh  ooff  aa  ppaarrttiiaall  vvaarriiaattiioonn  ddooeess  nnoott  ppaassss  tthhrroouugghh  
tthhee  oorriiggiinn,,  wwhhiillee  aa  DDiirreecctt  VVaarriiaattiioonn  hhaass  iittss  ggrraapphh  ppaassss  tthhrroouugghh  tthhee  oorriiggiinn..  
  
TThhee  ggrraapphh  sshhoowwss  tthhaatt  iinnddeeeedd  tthhee  rreellaattiioonn  bbeettwweeeenn  aa  ccoosstt  ooff  ppiizzzzaa  aanndd  tthhee  nnuummbbeerr  ooff  ttooppppiinnggss  iiss  lliinneeaarr,,  
tthhiiss  ccaann  aallssoo  bbee  oobbsseerrvveedd  tthhrroouugghh  aann  eexxaammiinnaattiioonn  ooff  ffiirrsstt  ddiiffffeerreenncceess..  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
••  DDiissttaannccee  ttiimmee  ggrraapphhss  
  

Michelle is late for school. She runs halfway to school, 
then gets tired and stops for a short rest.  
Then, she walks the rest of the way.   
The graph to the right is a possible representation of this movement. 
  

  SSttuuddeennttss  aarree  ttoo  uunnddeerrssttaanndd  tthhee  mmeeaanniinngg  ooff  ddiirreeccttiioonn,,    
                      aanndd  rraattee  ooff  cchhaannggee  ooff  ppoossiittiioonn  ffrroomm  ssuucchh  aa  ggrraapphh..  
  
  
  
  
  
  

Number of  
Toppings, n 

 
Cost ($), C 

0   8.00 
1   8.50 
2   9.00 
3   9.50 
4 10.00 

Number of  
Toppings, n 

 
Cost ($), C 

First  
Difference 

0   8.00 
1   8.50 
2   9.00 
3   9.50 
4 10.00 

8.5 – 8.0 = 0.5 
9.0 – 8.5 = 0.5 
9.5 – 9.0 = 0.5 

10.0 – 9.5 = 0.5 
 

When the first differences are 
constant, this is property of a 
linear relation. 
 
As well, if the independent variable 
increases by one, the first 
difference value will correspond to 
what is called the constant of 
variation, which is also the slope 
of the line. 
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AAnnaallyyttiicc  GGeeoommeettrryy  
  
KKeeyy  WWoorrddss::  
 
Intercepts: x- intercept, point at which a line 
crosses the x- axis and y – intercept is the place at 
which a line crosses the y axis 

 
Linear System:  a set of two or more linear 
equations considered simultaneously 

Negative Reciprocals:  the slopes of 
perpendicular lines are negative reciprocals to each 
other,  the product of which is negative one 

Parallel Lines: lines that run in the same 
direction and never cross 

Perpendicular Lines: lines that intersect at right 
angles 

Point of Intersection: the solution to a linear 
system, the point at which the two lines cross 

Rate of Change: also called the slope of the line, 
the ratio of rise to run between two points    

Rise: the vertical difference between two points 

Run: the horizontal difference between two points Standard Form of a Linear Equation: 
Ax + By + C = 0 

  
SSllooppeess  ooff  LLiinneess  
  
••  mm  ==    yy22  ––  yy11      ==    rriissee  

      xx22  ––  xx11              rruunn        
  
                        rriissee  
mm  ==  55  
              66  
  
  
  
                rruunn    

  
EEqquuaattiioonnss  ooff    LLiinneess  
  
••  SSllooppee  yy--  iinntteerrcceepptt  FFoorrmm    yy  ==  mmxx  ++  bb        SSttuuddeennttss  sshhoouulldd  kknnooww  hhooww  ttoo    

GGrraapphh  aa  lliinnee  ggiivveenn  tthheessee  ttwwoo    
  

 Equation Slope y-Intercept 
a) y = 4x + 1       4       1 
b) y = 

2
x  – 3       1 

      2 
     - 3 

  
  

••  SSttaannddaarrdd  FFoorrmm  ooff  tthhee  eeqquuaattiioonn  ooff  aa  lliinnee    AAxx  ++  BByy  ++  CC  ==  00  
  

22xx  ++  33yy  ––  55  ==  00  
  

  SSttuuddeennttss  sshhoouulldd  kknnooww  hhooww  ttoo  ccoonnvveerrtt  bbeettwweeeenn  ffoorrmmss..  
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••  IInntteerrcceeppttss  
  

Identify the x- and y-intercept of the line.    
  
  
    xx  iinntteerrcceepptt  iiss  33  
  
    yy  iinntteerrcceepptt  iiss  --22  
  
  
  
BByy  mmaakkiinngg  ccoonnnneeccttiioonn  tthhaatt  ffoorr  xx  iinntteerrcceepptt,,  tthhee  yy  ccoooorrddiinnaattee  iiss  00  aanndd  tthhaatt  ffoorr  tthhee  yy  iinntteerrcceepptt,,    
tthhee  xx  ccoooorrddiinnaattee  iiss  eeqquuaall  ttoo  zzeerroo,,  ssttuuddeennttss  sshhoouulldd  bbee  aabbllee  ttoo  iiddeennttiiffyy  tthhee  iinntteerrcceeppttss  ooff  aa  lliinnee  ggiivveenn    
eeqquuaattiioonn  iinn  eeiitthheerr  ffoorrmmss..  
  

  
••  PPaarraalllleell  aanndd  PPeerrppeennddiiccuullaarr  LLiinneess  
  

PPaarraalllleell  lliinneess  hhaavvee  eeqquuaall  ssllooppee     y = 1
3

x + 2 y = 1
3

x – 1   are parallel lines  

PPeerrppeennddiiccuullaarr  lliinneess  hhaavvee  ssllooppeess  tthhaatt  aarree  nneeggaattiivvee  rreecciipprrooccaallss  
          2x – 3y + 12 = 0  3x + 2y = –4       are perpendicular lines 
 
     m1 = 2        m2 = -3  Note:  m1 ×  m2 = -1  
              3      2 
                

  
  
UUssiinngg  PPrrooppeerrttiieess  ooff  LLiinneess  ttoo  SSoollvvee  PPrroobblleemmss  
  

  
SSoollvviinngg  aa  LLiinneeaarr  SSyysstteemm            SSoolluuttiioonn  iiss  ((11,,33))  
  
  
  
  
  
  
  
SSoollvviinngg  ffoorr  aa  ppaarrttiiccuullaarr  lliinnee  
  

      Find an equation for a line 
  a) with slope 6 passing through (–1, 4) 
  b) that passes through (–5, 0) and (5, 6) 

  
SSoollvviinngg  aa  pprroobblleemm  
    

A retail store offers two different hourly compensation plans: 
Plan A: $9.00 per hour 
Plan B: $7.50 per hour worked plus a $4.50 shift bonus. 

a) Graph the linear system. When would the earnings from the two plans be the same? 
b) Describe a situation under which you would choose each plan. 
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MMeeaassuurreemmeenntt  aanndd  GGeeoommeettrryy  
  
KKeeyy  WWoorrddss::  
Exterior Angle: angle formed on the outside of a 
geometric shape by extending one of the sides past 
a vertex  

Interior Angle: angle formed on the inside of a 
polygon by two sides meeting at a vertex 

Median:  the line segment joining the vertex of a 
triangle to the midpoint of the opposite side 

Midpoint: a point that divides a line segment into 
two equal segments 

Optimization:  process for finding a best, or 
optimal value or solution.  This optimal value may 
be a minimum or a maximum. 

Polygon: a closed figure made up of line segments 

Prism: a polyhedron with two congruent parallel 
bases that are connected by lateral faces that are 
rectangles 

Pyramid: a polyhedron whose base is a polygon, 
and whose sides are triangles that meet at a 
common vertex 

Pythagorean Theorem: in a right triangle, the 
square of the hypotenuse is equal to the sum of the 
squares of the other two sides 
Illustrated by the relation   c2   = a2 + b2 

Supplementary: adding to 180 degrees 

Surface Area: the number of square units needed 
to cover the surface of a three dimensional object 

Transversal: a line intersecting two or more lines 

Vertex: point where two or more sides meet Volume: the amount of space that an object 
occupies, measured in cubic units 

  
IInnvveessttiiggaattiinngg  aanndd  AAppppllyyiinngg  GGeeoommeettrriicc  RReellaattiioonnsshhiippss  
  
••  PPoollyyggoonn  AAnnggllee  PPrrooppeerrttiieess  

          

    AA  ++  CC  ==  118800  °°        EExxtteerriioorr  aanngglleess  ooff  aa  ttrriiaannggllee  

  TThhee  ssuumm  ooff  tthhee  iinntteerriioorr  aanngglleess  ooff  aa  ttrriiaannggllee  iiss  118800  ddeeggrreeeess..  
  
    
  
            
          SSiiddee  MMNN  ==  ½½  EEFF    
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        TThhee  mmeeddiiaann  ooff  aa  ttrriiaannggllee  bbiisseeccttss  tthhee  aarreeaa  ooff  tthhee  ttrriiaannggllee  
  
  
  
  
  
TThhee  ssuumm  ooff  tthhee  iinntteerriioorr  aanngglleess  ooff  aa  ppoollyyggoonn  hhaavviinngg  nn  ssiiddeess  iiss  eeqquuaall  ttoo        ((nn--22))  ××  118800  ddeeggrreeeess..  
  
TThhee  ssuumm  ooff  tthhee  eexxtteerriioorr  aanngglleess  ooff  aa  ppoollyyggoonn  iiss  336600  ddeeggrreeeess..  
  
AA  rreegguullaarr  ppoollyyggoonn  hhaass  aallll  iinntteerriioorr  aanngglleess  eeqquuaall,,  aanndd  tthhee  lleennggtthhss  ooff  eeaacchh  ssiiddee  eeqquuaall..  
  
  
PPyytthhaaggoorreeaann  TThheeoorreemm  
  

 
 
Students will solve problems with the above theorem. 
  
    
  
          FFiinndd  tthhee  lleennggtthh  ooff  tthhee  uunnkknnoowwnn  ssiiddee..  
  
  
  
  
SSoollvviinngg  PPrroobblleemmss  iinnvvoollvviinngg  PPeerriimmeetteerr,,  AArreeaa,,  SSuurrffaaccee  AArreeaa  aanndd  VVoolluummee  
  
  
••  CCoommppoossiittee  FFiigguurreess          
       
 
 
 
  Find the perimeter and area of the above figure. 
 
 
• Two Dimensional and Three Dimensional Geometric Shapes 
 
  The following two pages contain EQAO formula sheets containing all required formulas. 
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IInnvveessttiiggaattiinngg  OOppttiimmaall  VVaalluueess  ooff  MMeeaassuurreemmeennttss 
 
• Optimizing Rectangles 
 

Sample Problem:  A rectangle has perimeter 16 units. 
  a) List all the possible whole-number dimensions of the rectangle. 
  b) Which dimensions produce the rectangle with maximum area? 
  c) Describe the shape of the rectangle with maximum area. 

 
 
 
• Optimizing Prisms 
 
Sample Problem:   
 

Each of these square-based prisms has volume 64 cm3. 

   
 
a) Find the height of each prism. 
b) Find the surface area of each prism. 
c) Order the prisms from least to greatest surface area. 

 


