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A parametric equation is an equation that is depending on a

parameter m.

Example:

P> Kl ° o Y A > .

* mx + 4 = 01s a parametric equation of first degree of main
variable x and parameter m.

 (t + 1)x* + 2x — 3t = 0 is a parametric equation of main
variable x and of parameter t.

In this video, we will learn how to solve and discuss the existence of
roots of a parametric equation in form of ax? + bx + ¢ = 0
(as In the second example)



Parametric example #1

Consider the parametric equation:
(m+1Dx*+2x+m=0;melR
The coefficients are: a=m+1 ;b=2;c=m

Case 1: solve the equation fora = 0

ea=0; m+1=0; m=-1
* The equation becomes: 2x —1 =10

* The solution is: x = % single (unique) solution



Parametric example

Consider the parametric equation:
(m+1D)x*+2x+m=0;:melR

Case 2: solve the equation for a # 0

Step 1: Calculate the discriminant A (or A")
a+=0; m=+ -1
AN=b?*—ac=1-mm+1)=1-m*"-m=-m*-m+1



Parametric example By

Consider the parametric equation:
(m+1Dx*+2x+m=0;melR

Step 2: Discuss according to the values of m the signs of the discriminant
A= —-m? —-m+1 Quadratic function
8, =b*—4ac=(-1)*-4-1)1)=1+4=5>0
_1-V5 _ -1+V5 _ 1+V5 _ -1-V5

m, = = Com, = —
1 —2 2 27 2

m, —oc m, -—1 m4 0

S 0 S A
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Parametric example e

Consider the parametric equation:
(m+1Dx*+2x+m=0;melR

Step 3: Discuss the existence and the number of solutions of the equation

o Ifme]—oo;my|Ulmy; +oof: m|—-o m; -1 m +o
no real roots A - (* . I . + B
“ Ifme |m,; m|:
> > , ' /“"\ — \ -7”’5'):. .}”...,’1
2 distinct roots x = —— = - e
(1 171 l
“ Ifme{m;m,}
b . | ll L m=my
1 double root x{ = x, = — — = - | +
| . o | } L] m=m
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Consider the parametric equation:
(1 + mz)x2 +2V3x—1=0 melR
The coefficients are: a=1+m? :b=2V3:c=—-1

a=1+m?*=+0 forall values of m
AN=3—-(-1)A+m?) =3+1+m? =4+ m? >0 forall values of m.
T'he equation has two distinct roots tor all values of m:

X = - —
(1 1+m~=
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Consider the parametric equation:
x*+2x+m*+1=0;melR
The coefficients are: a=1 :b=2:c=m*+ 1

a=1=0 forall values of m

AN=1—- (1)1 +m?) = —-m?=-—m?* <0 for all values of m.
elfm=0; A'=0

T'he equation has one double root: x; = x, =
elfm=0; A'<O

The equation has no real roots



Now it is your turn
Can you solve this parametric equation????

x+Bm—-4)x+4=0melR







