
MMFFMM  22PP  --  GGrraaddee  TTeenn  AApppplliieedd  
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  
((FFoouunnddaattiioonnss  ooff  MMaatthheemmaattiiccss  1100  

MMccGGrraaww--HHiillll  RRyyeerrssoonn))  
  

solve problems involving similar triangles 
  

11..33,,  11..44  

solving problems involving the 
trigonometry of right triangles 
 

22..11,,  22..22,,  22..33,,  22..44,,  22..55  
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solving problems involving surface area and 
volume, using both metric an imperial 
systems of measurement 
  

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

  
 

manipulating and solving algebraic 
equations  
  

44..11,,  44..22,,  44..33,,  44..44  

graphing and writing equations of lines  
  

33..11,,  33..22,,  33..33,,  33..44,,  33..55  
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solving and interpreting systems of linear 
equations 
 

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

manipulating quadratic expressions 
  
  

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

iiddeennttiiffyyiinngg  cchhaarraacctteerriissttiiccss  ooff  qquuaaddrraattiicc  
rreellaattiioonnss  
  

66..11,,  66..22,,  66..33,,  66..44,,    
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ssoollvvee  pprroobblleemmss  bbyy  iinntteerrpprreettiinngg  ggrraapphhss  ooff  
qquuaaddrraattiicc  rreellaattiioonnss  
  
  

88..11,,  88..22,,  88..33,,  88..44  
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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  aass  ooff  SSeepptteemmbbeerr  22000088  hhaavvee  bbeeeenn  uussiinngg  tthhee  tteexxtt  FFoouunnddaattiioonnss  ooff  MMaatthheemmaattiiccss  1100,,  bbyy  
MMccGGrraaww--HHiillll  RRyyeerrssoonn..      
  

  
  
  
  
  
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..    
TThhiiss  mmaayy  vveerryy  wweellll  bbee  tthhee  ccaassee,,  aass  tthhiiss  bbooookk  iiss  rreellaattiivveellyy  nneeww  ttoo  tthhee  sscchhoooollss....    MMaannyy  ccllaassssrroooommss  
uussee  tthhee  TTIIPPSS44RRMM  aass  mmaaiinn  rreessoouurrccee,,  oorr  mmaayy  bbee  uussiinngg  ootthheerr  tteeaacchheerr  ccrreeaatteedd  rreessoouurrcceess..  
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MMeeaassuurreemmeenntt  aanndd  TTrriiggoonnoommeettrryy    
  
KKeeyy  WWoorrddss::  
Angle of Depression: angle formed by the line of 
site and the horizontal when observing something 
that is below the horizontal  

 

Angle of Elevation: angle formed by line of site 
and the horizontal when observing something that  
is above the horizontal 

 
Cone: three dimensional object with a circular 
base and a curved side surface that tapers to a 
point 

Cylinder: three dimensional object with two 
parallel circular bases 

Corresponding Angles: a term with only a 
numerical coefficient and no variable 

Corresponding Sides:  rule by which polynomials 
are multiplied, or expanded 

Imperial System: a system of measurement base 
on British units, such as feet, inches, pounds , etc. 

Metric System:  a system of measurement in 
which all units are based on multiples of 10 

Prism: a solid with base and top faces that are 
congruent, parallel polygons and all other faces are 
parallelograms 

Pyramid: a solid with a polygon base and all other 
faces are triangles 

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 

Proportional: two quantities are proportional if 
they have the same constant ratio 

Ratio: a comparison between two quantities Similar Triangles: triangles with the same shape, 
but not necessarily the same size  

Sphere: three dimensional ball shaped object 
where every point on the exterior is equidistant to 
the centre 

Surface Area: total area of the external faces of a 
three dimensional object, measured in square units 

Trigonometry: a word meaning triangle 
measurement, used to calculate lengths of sides 
and measures of angles in triangles 

Trigonometric Ratios: the three primary trig 
ratios are sine, cosine and tangent 

Volume: the amount of space occupied by a three 
dimensional object, measured in cubic units 

 

  
  
SSiimmiillaarr  TTrriiaanngglleess  
  
••  SSiimmiillaarr  ttrriiaanngglleess  hhaavvee  aallll  ccoorrrreessppoonnddiinngg  aanngglleess  eeqquuaall  aanndd  tthheeiirr  ccoorrrreessppoonnddiinngg  ssiiddee  lleennggtthhss  aarree  

pprrooppoorrttiioonnaall,,  tthhee  ttwwoo  ttrriiaanngglleess  sshhoowwnn  aarree  ssiimmiillaarr  
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••  Determine the length of sides using proportional reasoning  

  
Sample Problem: The two triangles below are similar. Determine the lengths of the unknown sides. 

 

   
 
 
Solution: Set up and solve equivalent ratios. 
   5  =  9 =  y Several strategies can be shown as a means of solving for  
   10    x     24 the unknown, including equivalent ratios, algebraic reasoning. 

 
 
 
• Solve problems involving similar triangles 
  

SSaammppllee  pprroobblleemm::    AA  ggiirrll  nneeeeddss  ttoo  mmeeaassuurree  tthhee  hheeiigghhtt  ooff  aa  ffllaagg  ppoollee..    SShhee  iiss  115500  mm  ttaallll..  SShhee  ffiinnddss  tthhaatt  iiff  
sshhee  ssttaannddss  1122  mm  ffrroomm  tthhee  bbaassee  ooff    tthhee  ffllaaggppoollee,,  tthhee  ttoopp  ooff  hheerr  hheeaadd  ttoouucchheess  tthhee  gguuyy  wwiirree  hhoollddiinngg  tthhee  ffllaaggppoollee  uupp..  
TThhee  gguuyy  wwiirree  iiss  aanncchhoorreedd  1155  mm  ffrroomm  tthhee  bbaassee  ooff  tthhee  ppoollee..  DDrraaww  aanndd  llaabbeell  aa  ddiiaaggrraamm,,  tthheenn  ddeetteerrmmiinnee  tthhee  hheeiigghhtt  
ooff  tthhee  ppoollee..  
  
  
  

  
  
  



Grade Ten Applied Mathematics 

Mentor Connector Manual                         NCDSB 
5

SSoollvviinngg  PPrroobblleemmss  iinnvvoollvviinngg  tthhee  TTrriiggoonnoommeettrryy  ooff  RRiigghhtt  TTrriiaanngglleess  
  
••  PPyytthhaaggoorreeaann  TThheeoorreemm  
  

 
 
Students will solve problems with the above theorem. 
  
    
  
          FFiinndd  tthhee  lleennggtthh  ooff  tthhee  uunnkknnoowwnn  ssiiddee..  
  
          SSoo  hheerree  tthhee  ssoolluuttiioonn  wwoouulldd  bbeeggiinn        ((44..55))22  ==    bb22    ++      2222  
  
  
••  PPrriimmaarryy  TTrriigg  RRaattiiooss  

  
Sample Problem: The angle of elevation of the top of a tree is 50°, for an observer that is standing 78  
   metres from the base of the tree.  Determine the height of the tree. 
 

  

Often it may be a good approach to have 
students think of this relation as: 
 
(hypotenuse)2 = …   then they know that 
identifying which side is the hypotenuse is 
the first step in solving for an unknown 
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SSoollvviinngg  PPrroobblleemmss  iinnvvoollvviinngg  SSuurrffaaccee  AArreeaa,,  VVoolluummee  iinnvvoollvviinngg  bbootthh  tthhee  MMeettrriicc  aanndd  
IImmppeerriiaall  SSyysstteemmss  
  
••  BByy  eessttiimmaattiioonnss  aanndd  ccoonnvveerrssiioonnss  ssttuuddeennttss  wwoorrkk  bbeettwweeeenn  tthhee  ttwwoo  ssyysstteemmss  ooff  mmeeaassuurreemmeenntt  ffoorr  

ccoommmmoonn,,  eevveerryyddaayy  mmeeaassuurreemmeennttss  
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 Examples: Estimate each of the following in the indicated units.  
   a) 4 miles  kilometres 
   b) 15 gallons litres 
   c) 50 cm  inches 
  
  
••  VVoolluummee  aanndd  SSuurrffaaccee  AArreeaa  pprroobblleemmss  

  

  
 

  
 
 

 

 
 

 The above included formulas are those that the students are responsible for in solving problems in  
 this 3-D geometry unit.  Focus is not so much on memorization of the formulas, but rather their  
 application.  Net diagrams, like the one below may be used to help develop some of the surface 
 area formulas. 
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MMooddeelllliinngg  LLiinneeaarr  RReellaattiioonnss    
  
KKeeyy  WWoorrddss::  
Coefficient: a number that is multiplied by a 
variable; in the term 3x, 3 is the coefficient 

Constant Term: a numerical term which cannot 
change; it does not contain a variable 

Elimination Method: an algebraic method for 
solving a system equations in which the equations 
are added or subtracted to eliminate one variable 
Another algebraic method is called Substitution 
Method, in which one equation is substituted into 
the other 

Formula:  describes an algebraic relationship 
between two or more variables 

Linear Relation: a relation between two variables 
that forms a straight line when graphed, other wise 
the relation is a called a Non-linear Relation. 

Linear System: a set of two or more linear 
equations that are considered at the same time 

Point of Intersection: the point at which two 
lines cross; the coordinates of the point of 
intersection satisfies both equations; also called the 
solution to a system of equations 

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: a linear equation of the form  
Ax + By + C = 0 

Variable Term: a term that includes a letter or 
symbol to represent an unknown value 

  
  
  
MMaanniippuullaattiinngg  aanndd  SSoollvviinngg  AAllggeebbrraaiicc  EEqquuaattiioonnss  
  

• Solve first degree equations including those with fractional coefficient 

 Samples: Solve and Verify  4 3 1
2
x x+ = −  

 
  Solve   3 (x-1) = 5 (x-2) 
 
  Rearrange for  t  A = P (1 + rt)  

   
  * a focus in solving equations will be the showing of all steps 
  

  
••  CCoonnvveerrtt  tthhee  eeqquuaattiioonn  ooff  aa  lliinnee  ffrroomm  SSttaannddaarrdd  ffoorr  iinnttoo  yy  ==  mmxx  ++  bb  ffoorrmm  
  
    Rewrite    2x + 3y – 6 = 0      into y = mx + b form 
 
   * this is to take advantage of the fact that slope and y intercept are easily obtained  
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WWrriittiinngg  EEqquuaattiioonnss  aanndd  GGrraapphhiinngg  LLiinneess  
  
••  CCoonnssttrruuccttiinngg  ttaabblleess  ooff  vvaalluueess,,  ggrraapphhss  aanndd  eeqquuaattiioonnss  ttoo  rreepprreesseenntt  aa  lliinneeaarr  rreellaattiioonn  

  
SSoollvviinngg  aa  pprroobblleemm  
    

A retail store offers two different hourly compensation plans: 
Plan A: $10.00 per hour 
Plan B: $7.00 per hour worked plus a $6.00 shift bonus. 

 
a) Write equations to represent the two plans 
b)   Graph the linear system.  
c)   When would the earnings from the two plans be the same? How can you tell? 
d) Describe a situation under which you would choose each plan. 

  
  
  
••  RRaattee  ooff  cchhaannggee    ==    rriissee  

                                                  rruunn        
  
                        rriissee  

==  55  
                        66  
  
  
  
                rruunn    

  
AA  ccoonnssttaanntt  rraattee  ooff  cchhaannggee  iiss  aa  ssttrraaiigghhtt  lliinnee  sseeggmmeenntt  oonn  tthhee  ggrraapphh..  

  
  
••   SSppeecciiaall  EEqquuaattiioonnss  

 
Graph the special case linear equations:    
  
  
    xx  ==    33  
  
    yy  ==  --22  
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• A "system" of equations is a set or collection of equations that are dealt with simultaneously. Linear systems of 

equations can be solved both graphically and algebraically. 
- Graphically : Find the point of intersection of the two lines. 

y = 3x – 2 y = –x – 6 

    
 
- Algebraically : The methods of substitution and elimination are learned. 

In substitution, one equation is rearranged and substituted into the other to create an equation in 
one variable that can be solved for. 

Example: 2x – 3y = –2  
4x +   y = 24 

In the equation 4x +   y = 24, rearrange to isolate for y and get y = -4x + 24 

 This is then substituted into the first equation, 2x – 3(-4x + 24) = –2 

 This equation is now in one variable and can be solved for x.   (  x = 5  ) 

 Now this value for x can be substituted into either of the two original equations to find y. 

 

 

 

SSoollvviinngg  SSyysstteemmss  ooff  EEqquuaattiioonnss  
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In elimination, equations are adjusted so that by adding or subtracting the equations, one of the 
two variables is eliminated. This will create an equation in one variable that can be solved for. 

Example: 2x – 3y = –2  
4x +   y = 24 

If the second equation is multiplied by 3, the result would be  12x + 3y = 72 

If this is now added to the first equation, 2x – 3y = –2  
           12x + 3y = 72 

          14x    =  70  (the y terms are eliminated) 

 This equation is now in one variable and can be solved for x.   (  x = 5  ) 

 Now this value for x can be substituted into either of the two original equations to find y. 

  
  SSaammppllee  PPrroobblleemm::  Maria has been hired by Company A with an annual salary, 
    S dollars, given by S = 32 500 + 500a, where a represents the number of  
    years she has been employed by this company. Ruth has been hired by  
    Company B with an annual salary, S dollars, given by S = 28 000 + 1000a,  
    where a represents the number of years she has been employed by that  
    company.  
    Describe what the solution of this system would represent 
    in terms of Maria’s salary and Ruth’s salary.  
    After how many years will their salaries be the same?  
    What will their salaries be at that time?  
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QQuuaaddrraattiicc  RReellaattiioonnss  
  
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. 

Axis of Symmetry: the line of symmetry that 
passes through the vertex of the parabola 

Difference of Squares: a special quadratic of the 
form a2 – b2 

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

Factoring:  describes an algebraic process of 
converting a polynomial into a product of two 
polynomials. Opposite to expanding. 

First Differences: the differences between the y-
values that correspond to consecutive x-values 
Second Differences are the differences between 
consecutive first differences 

Perfect Square Trinomial: trinomial of the form 
a2 + 2ab + b2 or a2 - 2ab + b2  

Parabola: the graph of a quadratic relation 

Quadratic expression: an expression of the form 
 ax2 + bx + c 

Quadratic relation:  a relation between two 
variables that appear as a parabola when graphed; 
relation of the form y = ax2 + bx + c 

Vertex: the turning point of the parabola Zeros: the x intercept of a quadratic relation 
 
  
  
MMaanniippuullaattiinngg  QQuuaaddrraattiicc  EExxpprreessssiioonnss  
  

 
• Polynomials 

Expand and Simplify second degree polynomial expressions such as: 
    
  (3x + 4)(2x -5)   (x – 3)2   

  
  
          Factor Polynomial expressions 
    
  Several factoring techniques are covered: 
 
 Common Factoring (factoring a G.C.F.) Example: 10x2 +  15x  5x is the greatest common 
         = 5x ( 2x + 3 )  factor between the two terms 
  

Factoring Simple Trinomials     Example:    x2 +  9x + 20 Look for a pair of integers so  
(Where the number in front of x squared is 1)            = (x + 4)(x + 5)        their sum is b & product is c 

  
  Difference of Squares    Example:  x2 – 49 
         = (x + 7) (x – 7) 
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CChhaarraacctteerriissttiiccss  ooff  QQuuaaddrraattiicc  RReellaattiioonnss  
  

••  Identify the key features of a parabola  

 
  
••  FFiirrsstt  aanndd  SSeeccoonndd  ddiiffffeerreenncceess    
  

 
 
 
 
 
 
 
 

 
 
  
  
••  Use factoring to make connections to the zeros/x intercepts of a quadratic in the form  

 y = (x-r)(x-s) 
 
For Example:   Find the x intercepts and sketch the quadratic  y = x2 – 2x - 3    
        

    y = x2 – 2x - 3          ==  (x – 3) (x + 1) 
  

  
  

xx  yy  FFiirrsstt  
DDiiffffeerreennccee  

SSeeccoonndd  DDiiffffeerreennccee  

11  11  
22  44  
33  99  
44  1166  
55  2255  

  
44  --  11  ==  33  
99  --  44  ==  55  
1166  --  99  ==  77  
2255  --  1166  ==  99  

  
  
55  ––  33  ==  22  
77  ––  55  ==  22  
99  ––  77  ==  22  

  
  
  
IInn  aa  qquuaaddrraattiicc  
rreellaattiioonn,,  tthhee  
sseeccoonndd  ddiiffffeerreenncceess  
wwiillll  aallll  bbee  eeqquuaall  

So the x intercepts of the graph will be x = 3 and x = -1 
 
Axis of symmetry must lie exactly half way between 
these points, so vertex must occur at x = 1. 
 
Sub x = 1 into the equation and get y = -4,  so vertex 
has coordinates  (1, -4) 
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SSoollvviinngg  PPrroobblleemmss  bbyy  iinntteerrpprreettiinngg  GGrraapphhss  ooff    QQuuaaddrraattiiccss    

  
Sample Problem:   
 
The path of a basketball shot through the air can be modelled by the equation h = -0.09d2 + 0.9d + 2  ,  
where h is height in metres and d is the horizontal distance of the ball from the player in metres. 
 
The graph of the equation is given below: 
 

 
 
 
 
 
 

a) Determine the maximum height of the ball. 
b) Determine the horizontal distance of the ball from the player when it is at its maximum height. 
c) Determine the height of the ball the moment it is released by the player. 

    
Solutions: Problems such as the one above allows for several approaches, however an emphasis in this course is to 

take advantage of technology, such a graphing calculator or software program or a spreadsheet 
approach, creating a table of values  

 
 


