Quadratic Roots

Strictly speaking a Quadratic equation arises from a pair of simultaneous equations:

y=x2+8x—20 isaQuadratic curveandy = 0isthe equation of the x axis.
The intersection of the curve and the line is found by eliminating y and getting
X2+ 8x—-20=0. Thisis aQuadratic equation. And when it is solved we get the
x-values of the point of intersection with the x-axis:

x =—10 and x = 2. Thesetwo values are known as the r oots of the equation.

Puttingx =0into y=x2+8x-20 givesus y=-20 (-10,0)
We can sketch the graph with the relevant points marked.

We can also find the vertex or minimum point by completing the square:
y = (x + 4)*>—36 and arguing that the lowest value for y must be — 36, since a square can never be
negative and the value of y can never be lower than — 36 whatever the value of x.

Substituting y = -36 into the equation of the curve will give us the x-value of the vertex.
—36 = (x +4)°—36 leadstotheanswer x =—4. Thevertex isthepoint (-4,-36) e

If acurve can be written intheform y = (x - a)° + b the minimum point (occurring when the
squareiszero) is (a,b) and the line of symmetry is x = a.

Quadratic equations can be solved using the quadratic formula, but only after you have tried to
factorise.

Solving x2+8x+30=0. This does not factorise so use the formula:
X =-8+ V( 8-4x1x30 = -8+V(64—-120) = -8+ V(-56
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We cannot take the squareroot of a negative number so there areno roots.
We say that there are no real roots because if we delve into some further maths we can find
imaginary roots. We won'’t go there because you may start asking about my imaginary friend!

Moreimportantly, it meansthat the curvey = x2 + 8x + 30 doesnot crossthe x-axis.
It isnot difficult to seethat (b2-4ac) isanindicator of the type of roots that a quadratic has.

(b2-4ac) isknown asthediscriminant and it will reveal the nature of the rootsto us.

We have just seenthat if (b?- 4ac) isnegative, there are no rea roots (b2-4ac) < 0
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If (b2-4ac) ispositive then we get real and different roots (b2-4ac) > 0

If (b2-4ac) isequal to zero theroots are

i.e repeated roots (b2-4ac) = 0
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If (b2-4ac) isaperfect square then (we could have factorised) the roots are rational
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