
OVERVIEW OF MOST IMPORTANT IDEAS IN MGA4U0 
Terminology of Mathematical Theory 

  

Mathematical Statements

Propositions Axioms 

Lemmas Corollaries Theorems 

Postulates 

Mathematical Terms 

Defined Terms Undefined Terms 

Methods of Proof 

 

Problem Solving Methods 

 

Methods of Proof 

Indirect Proof (Proof by 
Contradiction) Direct Proof Proof by Mathematical 

Induction 

Used in MGA4U0 to prove propositions in plane geometry, vectors 
(geometric and algebraic) and discrete mathematics 

Used to prove propositions in 
discrete math (countable sets) 

Problem Solving Methods 

Geometry Vectors Combinatorics 

• Visualize by drawing 
diagrams, constructing 
concrete models, using 
software and graphing 
calculators 

• Use theorems of plane 
geometry 

• Work backwards, then try to 
reverse the steps 

• Introduce a coordinate system 
• Consider both direct and 

indirect approaches 
• Set up and solve an equation 

or system of equations 

• Consider both the algebraic and 
geometric aspects 

• Visualize by drawing diagrams, 
constructing concrete models, using 
software and graphing calculators 

• Use geometric vector approach 
• Use algebraic vector approach 
• Use dot product, cross product, 

triple scalar product, projection 
• Work backwards, then try to reverse 

the steps 
• Introduce a coordinate system 
• Consider both direct and indirect 

approaches 
• Set up and solve an equation or 

system of equations 

• Use Pascal’s Triangle 
• Use a tree diagram 
• Break up the problem into two 

or more cases 
• Determine whether the additive 

counting principle or the 
multiplicative counting 
principle should apply 

• Determine if order is 
important (counting 
sequences) or order is 
unimportant (counting 
subsets) 

• Look for patterns 
• Use mathematical 

induction 

Before you Begin… 
Ask yourself “What 
would be a reasonable 
answer or range of 
answers to this problem?” 

One you Finish… 
Ask yourself “Is my 
answer reasonable?  Does 
my answer agree with the 
prediction I made?” 



Mathematical Discovery Process 

 

Make a Conjecture (Hypothesis) 
The conjecture (hypothesis) should be based on solid evidence or on a 
strong gut feeling (intuition).  It should not be a blind, arbitrary guess. 

Test the Conjecture (Hypothesis) 
Use specific examples to test the validity of the conjecture.  If all tests 
are successful, the conjecture may be true in general.  Proceed to the 
next step. 

Prove the Conjecture (Hypothesis) 
If you cannot find any counterexamples to your conjecture, it may be 
true in general.  Try to prove that it is! 

Deductive Reasoning 

Inductive Reasoning 

Deductive Proof Terminology 

• Proposition 
• Converse of a proposition 
• “if … then” proposition (conditional) 
• “if and only if” proposition (biconditional) 
• Counterexample of a proposition 

 

MGA4U0 Mathematical Content 

 

MGA4U0 Content 

Lines and 
Planes Vectors Combinatorics 

• Vector, parametric and 
symmetric equations of lines 
in two-space and three-space, 
Cartesian equations of lines in 
two-space 

• Vector, parametric and 
Cartesian equations of planes 

• Intersections of lines, lines 
and planes, planes 

• Distance from point/line/plane 
to point/line/plane 

• Use triple scalar product to 
determine whether vectors are 
coplanar (linearly dependent) 

• Normal vectors 
• Systems of linear equations 
• Elementary row operations 
• Gaussian and Gauss-Jordan 

elimination 

• Magnitude and direction of vectors 
• Free vectors and position vectors 
• Add and subtract vectors, multiply 

vectors by scalars in both geometric 
and Cartesian form 

• Find the components of a vector in 
both geometric and Cartesian form 

• Find the projection of a vector onto 
another vector in both geometric 
and Cartesian form 

• Find the dot product and cross 
product of two vectors in both 
geometric and Cartesian form 

• Solve problems involving force, 
velocity and torque 

• Unit vectors 
• Properties of vectors 
• Direction angles and cosines 

• Additive and multiplicative 
counting principles 

• Permutations and 
combinations 

• Pascal’s triangle and its 
relationship to combinations 
and to numerical 
coefficients of binomial 
expansions 

• Sigma notation (∑ ) 

• Mathematical induction 
• Binomial theorem 
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Additional Notes 
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