10 Academic

Day 4: Translations of Parabolas (h, k)

Date:
Unit 4: Quadratic Relations

i. ComPlete the
table of values,
inc]uding the first

differences.

2. GraPlﬁ the
Parabola.

(Waml—-(’,/’p) TaskB: The Basic Parabola = x*

X y X° first

4 ”0 differences

3 3 q-lb=-%F

> L, 4-9<-9

—T -u=-3

0 O \ 0-1=+
e I1-0=(

L ! -1=J

2 ;’ 9-y< 9

T lb-9=3

These are also referredto 1
as the ‘step pattern’.

413f51?

Docs this graph match the one you drew above?

(Goto DE5M05 and type y = (x~ }1)2 +k. Then click all to add slider. Set handktoo.

Task k: What happcns when you graph y= X+ ke

T+ shifted MJ"‘"I"" D units UP.

ComPlete the Fo”owing information.

! - X y=x2+2 first
JFEI3 (42 = || d'gf-f

-2 ("2\1%7.: f; 3

-1 )P+ 2=3 3

2 S : : O (0)1"' 2:2-] 4 "

1 |+ =37, 3

2 [ty +2 —¢{ =

3 |tyr+2-117A

Change the slider for £to 2. What equation does that Produce? Cj" = XZ-[- 2
Describe the effect this had on the graph.

vertex =

(0 2)
v/

axis of symmetry = Y=-O
direction of oPcning = UP

stcP Pattcrn =

4 5 5 F
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10 Academic Date:
Day 4: Translations of Parabolas (h, k) Unit 4: Quadratic Relations

° Change the slider for £to -6. What equation does that Produce? _&E,X,_,:_,_,

5. Describe the effect this had on the graplﬂ.
T4 sln'.'F-l-Cd//-ilrona loteol 6 units “Douund

6. ComPlete the Fo”owing information.

¥ 2 -
RN X y=X"-6 first
BEEN Wy 3 et =3 dift | oo (0—0)
- f 2 |Gr-b=-2 :;’_
RS \ - , |k -1 E‘I;::-Q = "Z- __' axis omcsymmctry = K:O
: 0)-b ="k,
1/ 1 (I)I_G ‘.'."5—5 ? é_ direction oFoPcning= Up
\ 2 (-6 =-2 =
3 (-6 =3 / 7 step pattern =

3 5

7 State the cquation of each graplm

________________________________

______________

---------------

----------------------------------

Thc f_ﬁcct of k

The graph of Y= X2 +k Procluces a vertical translation (or 5]’1i&).

o the Parabo]a will shift U P if k>0 (e: y= X2 + k)

o the Parabo]a will shhc’c_d_ a W nif k<o (le: Y= X2 - k)
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Day 4: Translations of Parabolas (h, k) Unit 4: Quadratic Relations

Task H: What haPPcns when you g;raph y = (x—- }1) %7

Backin DE_SMOS, change the slider for £back to 0.

Change the slider for Ato -5. What cquation does that Procluce in vertex form? (HINT: Sub -5 forh)
= (x+5)

3 Wscr,be the effect this had on the graph.

The ong ol’l shi ‘F+Cd/4f0ns loted 5 unts left

9. C mplete tlw Fo”owmg mlcormatxon

\ Y X y=(x+ 5)2 _ first )
3 Q1T)_ differences vertex = (5-! O

\‘ ]j : -7 (('fﬁgz_q ‘g_ o n

\v( . 6 |(-645)* = | T axis of symmetry = X = 5
= [ -fe T -4 [ 2 E 4 d _5 {"5"1'3)1'-_- 0
[

_: ;—‘;ﬁ);‘:—. LP/ 3 direction of opening = —(—J-FD—-
- 319)= \ 6_
2 |F249)t- c:') ~ step pattern =

1.3 5

o Packin DESMOS, change the slider for Ato 4.

Wl‘wat equation does that Proc!uce in vertex form? J= (y -(i)
0. Descrlbe the effect this had on the graplﬁ ‘J
T+ shi ‘F"-&:’/‘I‘Mn&f\qvl-e‘l U units LleHT
Complete the Fo}Pwmg mfgrmatlon
X = (x — 4)°  first
\- I 1 |(-"=9 dlfjezrﬂces vertex = (’-{ !o)
| \EaY 2 {094 =3
\‘/ - 3 (3"-!)13 | 'l axis oFsymmctry = )(: Lf
=} & 4 2 . 4 g 4 {L{-q)l' - O I
S ("-"'1):: = 3 direction of opening = Uy
6 |[le-4)t=¢ =
7 (7'@1 = q step pattern =
[
12. Sta’ce thed cquatlon omc_cac}w graph v
i - TN #1: 4 = (x+45)
(V)
#2: 9= (x+2)
S
w4 g = (=0)"
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Day 4: Translations of Parabolas (h, k) Unit 4: Quadratic Relations

The Effectofh
The graph of y=(x- h)2 Procluces a horizontal translation (or shift).

the Parabo‘a will sl—mct_-gr J__ _6_ _['t :r_ ifh>o0 (i.e: y= (X- +h)2 or Y= (X- h)z)

o the Parabo]a will shift L € f_ _—_[ if h<o (e Y= (X - h)2 or Y= (X + h)z)

Task T: What haP?ens when thcq’re togetl'lcr y= (x—~ h)z + k2

° Back in DE_5MOS, cl'wange the slider for kto 1 and for Ato -3,

P
What equation does that Produce in vertex form? (j - (X‘[‘ 3) + J_

13. Describe the effect this had on the grapl—x. .
T+ shif+cd/ translQted 3 units lef+ ond [ uni+ ue,

4. Complctc the Fo”owing information:

¥

T Ti vertex = (_ 3| | )
1

; J

/ axis of symmetry =__¥_=_:._._l
=
o - p 4 ] direction of oPcning= UP
4 stcP Pattcm = I 3 5_ q_

.

i5. Graplq the cquation y= (x ~ Z)Z + 3 using the steP Pattem. \/C/‘["C,)( /Zl 3)

T 1 A &7
) Graphing: Step Pattern
1) State the step pattern:
,,,,,,,,,,,, 2) Plot the vertex
i 3) From vertex, move 1 unit right, then 1 unit up.
E Plot the point. (This is your first step)
.l 1T - 4) From the last point, move 1 unit right, then 3

units up. Plot the point. (This is your second step)

5) If there is any space left in the Cartesian plane,
continue with this pattern.

------------------------------------------------------------------------------------
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Day 4: Translations of Parabolas (h, k)

Date:

Unit 4: Quadratic Relations

5. Complete the Fo”owing table.

Task P: Practice!

— T

) Axis of Step Pattern Direction of
E_quatlon Vertex ngmctrg ]:roi Vertex OPcning
Dy=x"+1 (O, 1) X =0 1,3,"-';_ uyP
Z)ﬂ': X :_6___ (0,-6) ¥=C L35 Jdp
3) y=(x~4)" (y,0) %=y 1,3, up
1)y= +F_) (-3,0) x=-7 13,5 dp
5)y=(x+4)-2 (-y-2) X="{ L,37 Uy
6) Y= (x=1)*-3 (1,-3) X=| 1,3,5,7 Up
16. Grraph each parabola from the table.
2)y=+ 3y=(-4 4 #

1)y=x+1 T

1@=x’+l

VCi)

zyfgfﬂéz

i

6) C‘j: (X‘ DL"_?)

(13
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