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MPM2D 5.1 Investigation: Solving Quadratic Equations
Part A: Equations in Vertex Form
Use Desmos to complete the table.

Equation Sketch Vertex Directionof | # of zeros zeros
opening
- 2
y=3(x—4) -5 ¥ (5;)0 )
(2:1’) O>
y:Q(X—l)_
(o)l VP 1 (1
y:%(x+3)4 +4
£34) | UP O
y:—(x+’%)_
(2,0) DO \ (—é) @)
4By D
N (1,0
- 2
y:%l(x—2] —3
(2,-3) DN | O
If the vertex is above the x-axis and the parabola opens up, there are () zeros.
If the vertex is above the x-axis and the parabola opens down, there are 2 zZeros.
If the vertex is on the x-axis, there is ] zero.
If the vertex is below the x-axis and the parabola opens up, there are Z zeros.
If the vertex is below the x-axis and the parabola opens down, there are O zZeros.
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MPM2D 5.1 Investigation: Solving Quadratic Equations
Part B: Equations in Factored Form

Use Desmos to complete the table.

Equation Factors Zeros # zeros
y:(x—l)(x+3] (=1 & (e (\, o)
| (-3,0) 2

y=2(x=1)(x+3) | (=0 (> [(1, 00

(-3,0) Z
y=-2(2x=3)(2x=3) | (25-3)¢ (2x-3) |73 (I's,0) |
y=—02(2x-3)(2x=3) [ (3,-3) * (3+-73) (s o) |

e T e R I
y=-3(5x-2] (5+-2) & (57-2) % (04,0) l
y=-3(5x-1)(x-4) |/< ,\3( —q (6.2,0) 4
( ]( ] z:é X ) (1—-\,03 2
— 13 _a\(x=3) |Gr-d (Qx=2) [(12,6) «
y 3(X )(X ) x= 4 x= 2 )(/.§,O> 2
y=x(x-2 ’>(> < (x-2) (0,0) «
( ] < C2,0) <
y=2x(x+3 y d (x+3) [(0,0) ¢
( ] o ('3|O\> 2
y=;x(x+4] —g'_ (2 )+ (0,06 2
& (-4,0)

v

A quadratic equation with 2 different factors will have < different zeros.

An equation with 2 identical factors will have | zero.

An equation with a factor of “x” will have a zero at ( O, O\

The “a@” value (vertical stretch) AOCS not change the number or value of the zeros.
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MPM2D 5.1 Investigation: Solving Quadratic Equations
PartC: Solving Equations that are equal to zero.

The solutions to this equation: 0=4(x-3)%+2

Are zeros of this function: y=4(x—-3)*+2

Use Desmos to determine the solutions to the following equations. If there are no zeros, write

“no solution”.
2 2 2
0=—-2(x+5) +7 4(x—1] ~3=0 O=—2(x+4] -3
X=-63 G x=-=-31| w01 o« x=01 NGO SOLUT RS
3x2-3x-6=0 0=4x2-12x+9 5x2-3x+7=0
X=-1 & x=2 Xz 1S NO - SO LUT S
Part D: Solving Equations that are equal to a number other than zero.
The solutions to this equation: 3=4(x-1)?%-2
= —-N2=2
Are the points of intersection of these functions: y f(x el
y=3

Use Desmos to graph two functions to find the solution to each equation. If there is no
solution, write “no solution”.

2 2 Gt B T G B
5=(X+2] 1 —2(X+1) .- 2=3x~-2x—4 2x°+3x—7=1

‘/q'L'_ a(:-j <« q(-,-cs -
* D(:OH\ Xz O\ x=1.2 e Sore

For each equation in Part D....bring all the termys to one side of the equal sign and collect like
terms. Find the zeros pf your new equation using Desmos.

\2 2 B PR, P ok w2 o ST
5=(x+2) -1 v —2(x+1) +5=3 éflx ] éx % §X2+3X 7=1
S - | T3 =2 | T 43y -R =0
O=Cx+2) QD —1(7+\\;+2:O
(V8
O ~
SA‘V\EI, Shme | SAME | NO SOl

What do you notice?
SC\U\l(\a JFN'MJ«US?C/\\"Oﬁ w Y, Same as
. |
f‘ec\/(-o/g/\(\é_ 0\0( "‘\_‘(\O& 51(0(3_
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MPM2D 5.1 Investigation: Solving Quadratic Equations
Part E: Solving Equations that are equal to another function.

The solutions to this equation:

Are the points of intersection of these functions:

2x2—7x—-4=x2—6x+3

y=2x2-7x—4
y=X'—0x+3

Use Desmos to graph two functions to find the solution to each equation.

2x2 —-7x—-4=x2-6X+3
>
Y =x-3=0

x=-22 < x=23272

4x2 +3x—-9=2x2-2x+5
0'2,)(2+50</ 18 =0

w02 d x=lF

5x2-5x+7=-4x2+x+6
37(2— by+l =0

X=07%

3x2+4x-2=%x2+7x-5
3\72—37 +2 =0

NS S

For each equation in Part E....bring all the terms to one side of the equal sign and collect like
terms. Find the zeros of your new equation using Desmos.

2x2 —Tx—4=x2-6%x+3

4x2 +3x-9=2x2-2x+5

5x2-5x+7=—-4x2+X+6

3x2+4x-2=x2+7x-5

What do you notice?
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