5th Year Honours Mathematics

Algebra Overview


Algebra
The first topic studied by almost every student of Higher Maths at Leaving Cert is algebra. There are many reasons for this; algebra is a major topic on the first paper in the Leaving Cert exam, accounting for the first two questions and usually a part of Question 5. Equally important is the fact is that the abilities learned while studying algebra are used throughout the maths course. A student who does not have an adequate grasp of algebra is going to experience severe difficulties in most areas. 

Algebra, as we understand it, is the study of variables. At this level, most mathematical ideas are expressed in terms of variables. On our course, we learn how to deal with polynomials, rational functions, surds, powers, logs and modulus. We also learn how to solve equations (quadratic, cubic, simultaneous and others which reduce to these) and inequalities. Solving equations, in particular, is something that crops up in almost every area of the course.

Topic Structure

 

The study of Senior Cycle Algebra can be divided into the following sections: 

1. Basic Equations
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[image: image2.png]* Sobing three linear simultaneous equations in three
unknowns, &.g.
x+2y+4z

2x-y+3z=3 3x+2y-z




[image: image3.png]» Sobving one linear equation and one non - linear
(quatdratic) equation simutaneausly, e.g
x-y=T7, =y -yt =11



 
[image: image4.png]* Knowing the rules for manipulating equations, e.g
removing fractions, squaring both sides.




2. Polynomials and Polynomial Equations

[image: image5.png]» Designating a polynomial f{x) and hence obtaining
the likes of #(3) and #{x + 2)




[image: image6.png]» Adding, subtracting and multiplying polynornials, and
expanding suchas  (2x+3)°, (x-2)(2¢* + 5x- 3)




[image: image7.png]* Division of one polynomial by another, to obtain a
quotient and a remainder.




[image: image8.png]»  Definition of a factor of 2 polynomial, and evaluating
unknown caefficients, given a factor, which is often
quadratic,




[image: image9.png]* Using the Factor Theorem to factorise cubic poly -
nomials, and to evaluate unknown coefficients




[image: image10.png]» Using the Factor Theorem to solve a cubic equation.




3. Roots of a Quadratic Equation

[image: image11.png]*  The condition for the roots of a quadratic equation
tobereal, i.e. b -4acz0.




[image: image12.png]*  The condition for the roots of a quadratic equation
tobe equal, ie. b%-4ac=0.





[image: image13.png]» The mots of a quadratic Equatmn written as o, B

and the results a+B--2, ap- S




[image: image14.png]+ Using these results to evaluate such as of + p%,
o +p?




[image: image15.png]+ Constructing a quadratic equation using the formula
x2 - (sum of raots)x + (product of roats) = 0




4. Rational and Irrational Expressions and Equations

[image: image16.png]*  Simplifying algebraic fractions such as
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x+3 X +x-86
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[image: image18.png]» Dealing with surds, e.g. rationalising the denorminator
2443
14243




[image: image19.png]*  Solving irrational equations such as

Jx+1+Zx+3 =5




5. Powers and Logs

[image: image20.png]* Usingthe laws of indices, e.g. 2°2¥ = 2°,
1 - gl - afa’) - a(27")




[image: image21.png]*  Solving equations in which the unknown occurs in
the index, e.g. 3% -30(3)+8=0
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[image: image23.png]*  Solving equations involving 10gs, e.g
1004 (3% + 1)+ 109, (x - 1





6. Inequalities and Modulus

[image: image24.png]* Dealing with basic inequalities, e.g. 2x+ 123x+ 2.




[image: image25.png]+  Solving guadratic inequalities, e.g. x%- x2 12,
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[image: image27.png]+ Proving abstract inequalities, e.g. & + b% = 2ab.




[image: image28.png]* Solving modulus equations and inequalities,
eg. |3x-1]<5




