MBF3C: Mathematics of Personal Finance Date:
Day 4: Quadratic Relation Il Unit 4: Quadratics |

The Quadratic Relation Yy =Xx?+Kk

INVESTIGATION 1: Graphing Yy = xX? + K, when ‘k’ is positive

Complete the table of values. Use a different colour to sketch the graph of each parabola on the axes.

®y=x2+2 @y—x + 4
x (x,y) (x,y)
4 Q= 1% 4 |()'4k=20
3 |(-t=\l 3|4y =13
2[4 2= b 2 (244 =%
1 -)%2=3 10y =5
0 |(0321=2 o |y
113 1|9
2 |6 2 | ¥
3 10 3 113
4 |\% 4 |20

Observation — How do the graphs of Y = x? + 2 and y = X? + 4 differ from the standard graph?
ﬂ"ne‘_.g‘m shifted upe

INVESTIGATION 2: Graphing Y = X2, when ‘k’ is negative.

Complete the table of values. Use a different colour to sketch a graph of each parabola on the axes.

®:x2—3 By=x-5

x | (x,y) x | (x,y)

4 OB 1b 4 [)=5=1)

3 y-3= 6 3 |(9-5- 4

2 ()3 4 2 (%5 =

@R -9 =Y

! o |-5

1 |-2 1=y

2 |4 2 |-

3 |6 3 Y P Lo

Observation — How do the graphs of Y = x* — 3and y = X? — 5 differ from the standard graphg
Theg e shitted Powm b
Conclusion : The value of ‘k’ determines the Vertica pos Tt ol of the parabola.
if ‘k’ is positive, the parabola SHIFTS ue ‘k’ units ,
if ‘k’ is negative, the parabola SHIFTS _ D0 Wwn ‘k’ units .
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The Quadratic Relation y=(Xx—h)?

INVESTIGATION 1: Graphing ¥ = (X—h)?, when ‘h’ is positive

Complete the table of values.

@y = x + 2
(x,y)
4 |yt 4
-3 |34t |
2 |[ud%0
R NAEY) L
0 |(o)t= Y
1| (402 4
2 | (kb
3 (e U
4 () %

y=(x+4f
x (x,y)
-4 | CysdL o
-3 (340" 1
2 |(24Q"2 Y
1R 9
0 |(ot'= |
104 2
2 (e %

3

4 )

Use a different colour to sketch the graph of each parabola on the axes.

=

7

___________________
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---------------------
______________________
......................
______________________
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______________________
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......................

———————————————————————

o= 4

Observation — How do the graphs of Y = (X + 2)> and ¥ = (X + 4)? differ from the standard graph?

Same Sfaloh s

but shitted

lef+  horizentally,

INVESTIGATION 2: Graphing Y = (X—h)?, when ‘h’ is negative.

Complete the table of values. Use a different colour to sketch a graph of R:qch parabola on the axes.

() y = x - 3
(x,y)
-4 |-t uq
3 1336
-2 | ().
R P LTS
O |(-%}=9
1 -y
2 ()%
3 [(3%)-0
4 L)t gy

-z ooz 1 4

Observation — How do the graphs of Yy = (X — 3)2 and Yy = (X — 1)2 differ from the standard graph?
same graplu

Conclusion :

The value of ‘h’ determines the

Oy = (x - 1f
x (x,y)
4 |y 15
-3 |-t o
2 |29
1 Y
0 ()=
1 |(o}-0
2 (0% |
3 |(3-0% (
4 ()L 9

but Shifted  right

horizorteol

of the parabola.

if ‘h’ is positive, the parabola SHIFTS _Fi6H7 ‘h’ units.

if ‘W is negative, the parabola SHIFTS L&F T

‘h’ units.
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Quadratic Yy =X2+K Practice

1. In each picture, the graph of y = x2 is shown as a dotted parabola (standard position).
The solid parabola is the graph of a quadratic relation of the form y = x2 + k.

For each solid parabolq, is the value of k positive or negative? Explain your answer.

" k<o

2. On the same axis, graph the following functions

V] o)

and identify the vertex for each:

b)

_-——‘

=

-
;—/
M S
A

(.Dy=x2—4 @y:x2+3
x (x,y) x (x,y)
4 D=y 12 4 Hy43= 14
3 [ y<=5 | 3 @43zl
2 |[)-y=0 2 (D7
S A T R O y
0 |tol-4=-Y 0 |(o)43=23
1M Y=3 1|43
2 |[[-4=0 2 >
3 -4z 5 3 |1z
4 (D y=<le 4 |19

Vertex (O, =4 ) Vertex ( O , 3 )

3. Match each relation with its corresponding graph.

a)
b)
c)
d)

e)

y=x

y=x>-2
y=x>+2
y=x"-6
y=x"+6

e

(&
Q
b

4. In general, what are the coordinates of the vertex
of a parabola of the form y = x> +k 2

Vo, k)

(5

® W
M s I
\ i
e /
I\ . [
11\ 111
\\\\ . // l’
\\\ ; 71
\\ /1
\ -
VN ]
\
3 =
-4 = { 4
Nl
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Quadratic Yy =(X—h)? Practice

5. In each picture, the graph of y = x2 is shown as a dotted parabola (standard position).
The solid parabola is the graph of a quadratic relation of the form y = (x — h)2

For each solid parabola, is the value of ‘h’ positive or negative? Explain your answer.

b)

L]
\
1
[}
1

6. On the same axis, graph the following functions

and identify the vertex for each:

b)

[¥
\
(]
]
L]
1
1
1
[}

i\ 16
0) 16
() y=(x+1y (D y=(x=2) YU N\
X (x,y) X (x,y) \ \ \ B I
. — YA I
4 (4t =9 4 |H) =36 IV [
3 (-340)2 | 3 |(-3D=25 Voo, [ ]
Rt Y e e
a |(unT=o a1y \ \ L]
DL L (D=1 AW iy Ay
o |(o+)< I 0o |(0-D'= Y \ NERVATARY,
ey | [ Joae VN
2 |@4)*= 9 2 |(2-2)*-0 N LIX
3|3 - 14 3 [(3-2) | -
4 |(4aD= 25 4 (L,_l)l-_- L -4 2 2 = ¥
n=-1 he?
Vertex (=1 , 0O ) Vertex (L ,0 )
7. Match each relation with its corresponding graph.

) y=x C

o y=(xiap B h=vy
h y=(x-7? _E h=7
) y=(x-3? P h.d
) y=(x+6 A heb

8. In general, what are the coordinates of the vertex
of a parabola of the form y = (x—h)*2

V{h,o)
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