SECTION 4.1 ALGEBA 2 THOMPSON

Quadratic Functions and Transformations

TFRALSLATEORS OF FUWEFIONS

Vertical stretch of 5 Shift right 3 units
(when you take it out the
\ pare‘r/nhesis it changes the sign)
f(x) = -5(x-3)% + r7
Negative in front Shifts up 7 units

reflects across the x-axis

f(x) =+V—x meansitreflects across they — axis

**EXTREMELY IMPORTANT TO FIND DOMAIN AND RANGE
ACCORDING TO THE DIRECTION OF THE GRAPH

y= )(2 y= -;.(2
- - . -
.. . 4
Domain: all real numbers Domain: all real numbers
Range:y 2 Range y <

L Axis of Symmetry
M AX(h' K) Vertex

MIN

(h. k) ~—— Vertex

——= Axis of Symmetry




1) Graph the function f{x) = - 11x=. J

55
Plot vertex (0,0) FIRST )
Then plug in x=1 y=-11(1)?- 11 )
plot (1,-11) T4
B -4 2 /7
r-22—
el
o
| |
2) Graph the function. Decsribe how it was i 1\ > ;_'.ﬁ 4L
translated from f(x) = x°. AL ] 1T /
Down 8 units 111
fx)=x" -8 J \ 1
Plot vertex (0,-8) FIRST \¢ /
Then plug in shift up 1 and right 1 ’-?#
®C. The graph 'fol[)(}=)(2 was translated & units
down.
3) Graph the parabola. Identify the vertex.
_ el
y=3x Vertical stretch of 3, gets more narrow
Choose the correct graph below.
O A. ®c:. O c. O D.
L U L
x:: Q , .x:-: Q = x::
2 5 5 5 :
E Ff'r' h‘ ET nE

(0,0) (Type an ordered pair.)




4) Identify the vertex of the graph. Tell y

whether it is a minimum or a i
maximum. ]
What is the vertex of the graph? X
T - >
; y INEE L
3, - 3) (Type an ordered pair. . .
(3.:73) (Typ pair.) 1M (3,-3) high point
1
|s the vertex a minimum or a maximum? E‘r
minimum maximum
Minimum
h, k
¥ Maximum (h, k)
a>0
opens
up a<0
opens
DOWN
5) Graph the function. (h, k)

)= -2x°+4  Reflects across the x-axis, vertical stretch of 2, up 4

= |

Choose the correct graph below.
O A. O B. O c. @no.
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i = > El } Eizame a i T a "1 >
ST . maEnr o mEEr o BiE
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6) Sketch the graph of the parabola. O A. O B.
‘r“ Q ‘_Jh
fx)=x% -5 i
. rd > Q ' >
Down 5 units A Jrasaznanss
i E i
Qc @ro.
A A
1 Q 14
Q . h"\ |
0 10 \REE rana
)




7) |dentify the vertex and the axis of symmetry of the quadratic function. Then, graph the
quadratic function.

i(x)= (x- 15)°

y = (x—=h)? + k vertex is (h,k)
change the h sign
axis of symmetry is x = h

The vertex is (12,0) . (Type an ordered pair.)

The axis of symmetry is x=15 . (Type an equation.)

Choose the correct graph of f(x) = (x - 15}2_

) A. [ 1} O c. O D.
A A A
s Q 2o ] Q Iy Q i ;_{
> S ' "u."! > S\ : > Q 1‘{ 3
1 e A0 i & i Em I'g:’n 207 e
T EI! i E o | E EI! T
8) Determine the graph of the quadratic function, find the vertex and determine the axis of symmetry.
fix)= (x+2)° +3
®
Ay Ay ¥ Ay
HH g i His s H ! .
-1 4 x 4 ® X ®
T E::u::::_t. > Q T E::u::ei_;__ > E}\ ‘¥;E%:5::|e:: :q—l- Q T ? T >
i . i . S diiEE b
S SHga g S

y = (x—h)?+ k vertex is (h,k) axis of symmetryisx=h

Find the vertex of the parabola. Find the equation of the axis of symmetry.

The vertexis ( -2, 3). X= -2



9) Identify the vertex and the axis of symmetry of the quadratic function. Then, graph the quadratic function.

fx)= (x+9)° -5

{ aaa }

The vertex is (-9,-5) . (Type an ordered pair)

| L

y = (x—h)? + k vertex is (h,k)

The axis of symmetry is x= -9 . (Type an equation.)

axis of symmetry isx=nh

Choose the correct graph of f(x) = (x + 9)2 - 5.

O A. O B. Oc. @

A ~ ~

11 Q Q Q
J Ln
A Q > a\ T » Q >
P p gtd 6 -Teiy -6 il

£ £ £

g D g & {1 1pd G Lg-

10) Determine the graph of the quadratic function, find the vertex and determine the axis of symmetry.

fix) = 4(x - 5)°

The vertexis (3.0). y = (x—=h)%?+ k vertex s (h,k)
Find the equation of the axis of symmetry.
x= 5 axis of symmetryisx=h

Choose the correct graph of the function below.

O A. O E. Oc @
':ﬂ--u & + I Q 2 '91-?- - Q F_
%tzix Q il E ' Q @xﬁh' s Q ' g )
- T - A A - R
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O A. O B.
A
11) Sketch the graph of the parabola. 10 Q@ A
f(x)=x2 -4 L, N
10 i 1
: A
Down 4 units ; & .
Oc. @
e Q ”_.u
1!|'I' 0 : 1 o
4 ) |

12) Identify the vertex and the axis of symmetry of the quadratic function. Then, graph the quadratic function.

)= (x-9)°
The vertex is (9,0) . (Type an ordered pair.)

y = (x—h)? + k vertex is (h,k)

The axis of symmetry is x=23 . (Type an equation.) axis Of Symmetry IS X= h

Choose the correct graph of f(x) = (x - 5}2_

O A. Q= O c. O D.
F 3 A A
‘ Q U - : Q ”
| Tr }- Q | I.LI 1-'-' Q | Q | L § 1-'-'
-1 (16 16 i i i
= = )
1 = i i

13) Determine the graph of the quadratic function, find the vertex and determine the axis of symmetry.

fix)=(x+5)° +4

) A. [ X33 O c. O D.
RV R V-
i i > HE I A i > e
- 4 Py x“;—‘ - E Srrerrey x?-‘-' e :EEEEZ: x - E:E:|:|: J:;_. x?-‘-'
Rcie e o T Sriise Raring T
HEE & SR & HEEL o SR

win
— 2 ;
y= (X - h) +k vertexis (hrk) Find the vertex of the parabola.

axis of symmetry isx=h The vertexis ( -5, 4).
Find the equation of the axis of symmetry.

Xx= -5



14) Identify the vertex and the axis of symmetry of the quadratic function. Then, graph the quadratic function.
fixX)=(x+7)° -2

The vertexis (=7,—2). (Type an ordered pair.) y = (X - h)z + k vertex is (h k)

The axis of symmetry Is X==7.. (Type an equation.) 5yis of symmetry is x = h

Choose the correct graph of f(x) = (x+ 7)° - 2.

O A. @®: O c. O p.
Djh Gl ..;.“ G}\ . @\ D.u
- — El I } — Q i > e\ - —
- 4 - 4 - 4 g 4
A En A
-5 & -5 N g E‘ g

15) Determine the graph of the quadratic function, find the vertex and determine the axis of symmetry.

f(x)= - 2(x - 4)%
Reflects across the x-axis w@/ertical stretch of 2

| S

The vertex is (4.0) .

y = (x—h)? + k vertex is (h,k)
Find the equation of the axis of symmetry.
B axis of symmetryisx=h

Choose the correct graph of the function below.

O A. O B. O c. @
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16) Describe how the graph of y = x° can be transformed to the graph of the given equation.

y=(x-7y

Describe the transformation. Choose the correct answer below.

Atranslation of the graph up by 7 units
A translation of the graph down by 7 units
A translation of the graph to the left by 7 units

¥ Atranslation of the graph to the right by 7 units

17) Describe how the graph of ],"=){2 can be transformed to the graph of the given equation.

y=(x-9)° +6

Describe the transformation. Choose the correct answer below.

A translation of the graph to the left by & units and up by 2 units
¥ Atranslation of the graph to the right by @ units and up by 6 units
Atranslation of the graph to the left by 9 units and up by 6 units

A translation of the graph to the right by & units and down by 9 units

2

18) Describe how the graph of y = x* can be transformed to the graph of the given equation.

‘5F={}(+Ei-}2

Describe the transformation. Choose the correct answer below.

¥ Atranslation of the graph to the left by 8 units
Atranslation of the graph up by 8 units
A translation of the graph down by & units

A translation of the graph to the right by 8 units



19) Describe how the graph of y = x can be transformed to the graph of the given equation.

y=(x-2)° +4

Describe the transformation. Choose the comect answer below.

A translation of the graph to the right by 4 units and down by 2 units

A translation of the graph to the left by 4 units and up by 2 units

A translation of the graph to the left by 2 units and up by 4 units

¥  Atranslation of the graph to the right by 2 units and up by 4 units

() A.
20) Choose the graph that represents the function. ” Ay @,
_ 2 ]
f(x)= (x~ 4)* -8 i 5
_:[i N ?II]F
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y = (x—h)?+k vertex s (4,-8) 20
O cC.
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2 1) Choose the graph that correctly represents the function. o
A.
fix)=(x+9)% -5 Ay
. x
y = (x—h)?+k vertex is (-9,-5) S e
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