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& Concepts

1. Quadratic Function

2. First and second differences
3. Completing the square

4. Complex numbers

5. Parabola

6. Focus

/. Argand diagram

8. related roots



Quadratic function

* A quadratic function is a polynomial function of

* degree 2. So a

 quadratic function is a function of f x = ax*2 + bx + ¢, a#0
* The solution of a quadratic equation

e AX"2 + bx + cis given by

° o — —b+vb%2—4ac
2a

* the expression b*2 — 4ac is called the discriminant



* v"D>0then the roots are real and distinct

* v" D=0 then the roots are real and equal

« v" D <0 then the roots are imaginary and distinct

«v'D>0

«VD>03and a perfect square, then the roots are rational
«va=1,3nd not a perfect square, the roots are irrational

* b, c €Q, and D is a perfect square, then both the roots are integers
* A+b+c=0, then 1 is one root and the other root will be (ca)

* A+b+c=0, —1is one root and the other root is - ca

* the equation (ax*2 +bx + c )has real roots a

* and B, we write ax*2 +bx+c =ax—a (x-B)

* is a polynomial function of second degree that has almost 2 solution
solution=zeroes=roots=X-intercept

they are mean the values of x to make f(x)=0

* When a<0 the function will be downward

* When a>0 the function will be upward




forms of quadratic functions

standard

y=aX2+bX+cC

in standard form vertex
point(x.y), Xx=-b/2a
y=f(-b/2aq)

factored
f(x)=a(x-0)(x-q)

Solutions of function
when function equals 0
Vertex =(p+a/2,
f(p+a/2))

vertex

f(x)=a(x-h)2+k
Range = [k, 99]
Range=[~ k]
vertex point=(h.,k)

Axis of semmetry
X=h







f:a+bi=0+01

thew: a=¢ and b=d and vice versa,




Find in the simplest form the result of each of the following:
A (7-4i)+ 2 +i)

e expression  (7-41)+(2+1)

(T+2) +(4+ 1)1 Commutative and associative properties

9-31 Simplify



Argand Diagram

i (imaginary axis)
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* The modulus of a complex number z=a+bi is

| Z | =Val2+b ."{}—_
When calculating the argument of a complex nhumber, there is a choice
to be made between taking values in the range [-m,t] or the range [0,1]

Both are equivalent and equally valid. On this page we will use the
convention —-m<O<r.

i3
2
A

gn
The 'naive' way of calculating the " :
angle to a point (a,b) is to use arctan(b/a)arctan _r > 0
but, since arctan only takes values in the 3 4th
range [-1t/2,1t/2]this will give the wrong 7

result for coordinates with negative x-component.
You can fix this by adding or subtracting m,

depending on which quadrant of the Argand diagram the point lies in.
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Completing the square

How do you solve quadratics by completing the square?.

Solve quadratic equations by inspection, taking square roots,
completing the square, the quadratic formula and factoring, as
appropriate to the initial form of the equation. Recognize when
the quadratic formula gives complex solutions and write them as

a *+ bl for real numbers a and b.



Perfect Square Trinomials
Examples

e X2+06Xx+9

e X2 -10x + 25

e X2 +12x + 36

Creating a Perfect Square Trinomial : _

- In the following perfect square trinomial, the constant term is missing.
X2+14x+

- Find the constant term by squaring half the coefficient of the linear term.
(b/2)2

- (14/2)2 X2 + 14x + 49



Create perfect square trinomials:

- x% + 20x +
- X% - 4x +
- X2 + bx +



ANS:
1-100
2-4
3-25/4

Solving Quadratic Equations by Completing the Square:

Solve the following equation by
completing the square: x2 18 x—20=0

Step 1! Move quadratic term, and linear
term to left side of the equation
2
X +38x =20



Step 2! Find the term that

completes the square on the left 2 48+ u =) +J
side of the equation.

I .o a2
Add that term to both sides. 5'(8) =4 then square it, 4° =16

x“+8x+16=20+16



STep 3 Factor the perfect square ,
trinomial on the left side of X’ +8x+16=20+16

the equation. Simplify the right (x—4)(x—4)=36
side of the equation. )
(x—4)* =36

Step 4: Take the square root

of each side \/(x_|_4)2 — /36
(x+4)==16




Step 5: Set up the two x=-416
possibilities and solve x=-4—-6andx=-4+6

x=-—10 and x=2




Completing the Square-Example #2

* Solution
First, rewrite the equation in the form x? + bx = c.
X? + 8x =-5

Add the appropriate constant to complete the square, then
simplify.

x2+8x+16=-5+16
(x +4)? =11
Now solve using the square root method.



Try the following examples. Do your work on your paper and then check your
answers.

Ans:
l.x" +2x-63=0 1.(-9,7)
2.x"+8x -84=0 2-E6~1;‘)
3.(-3,8
3SR =0 [ 7eifi

+

-
il

4. x° +7x+13=0 :
5.3x°+5x+6=0 5'{5“@]
6

Il.-\




The Parabola

The parabola is the locus of all points in a plane that are
the same distance from a line in the plane, the directrix,
as from a fixed point in the plane, the focus.

The parabola has one axis of

\ symmetry, which intersects

the parabola at its vertex.

\ The distance from the

directrix to the vertexisalso | p |.
The distance from the vertex

to the focusis | p |.




The Standard Form of the Equation with Vertex (h, k)
* For a parabola with the axis of symmetry parallel to
the y-axis and vertex at (h, k), the standard form is ...

(- h) = 4p(y - k) |

*The equation of the axis of symmetry is x = h.
*The coordinates of the focus are (h, k + p).
*The equation of the directrix

ISy =Kk-p.

*\WWhen p is positive,

the parabola opens upward.

*\When p Is negative,

the parabola opens downward.







Finding the Equations of Parabolas
Write the equation of the parabola with a focus at (3, 5) and
the directrix at x = 9, in standard form and general form

The distance from the focus to the directrix is 6 units, @ 4
therefore, 2p = -6, p = -3. Thus, the vertex is (6, 5).

The axis of symmetry is parallel to the x-axis:
(y - k)? =4p(x - h) h=6and k=5
(v - 5)* = 4(-3)(x - 6)
- 5)2 =-12(x - 6) Standard form







Related Roots

* Note: The discriminant: It tell us how many roots the equation has = b2-
4ac

If b2 -4ac > 0 Two different and real root

B2 -4ac =0 Two equal real roots
* B2 -4ac <0 Two imaginary roots
Note: A2+B2= (A+B)2-2AB
Note: (A-b)2= (A+B)2-4AB



