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apte RA ORMATIO AND O
1.2 — Reflections and Stretches

Reflection: A WiYY0v iwmade 0n ovev ov dbovt o live, Called the
live of veflecton.

Peflections co ot chande e chope of e graph , vt fhed)
Moy chande Ahe piiewtaion.

IV\VQV‘\QM' ‘)0\“‘}' : A point on a graph that remains unchanged after a
transformation is applied to it. (i.e. A point that does not

move)

Reflection of a graph in the x-axis

- Given y = f(x), a reflection of the graph in the x-axis is described by \\/\J B - 'F(\L)

-The _IMmaae DO\V\‘\' on the graph of y = —f(x) have the same
x —coordinatés, but different y — coordinates.

- The y — coordinates are multiplied by —1

(xaw) > (%, -¥)

Example #1

The graph of y = f(x) is given.
Graph the function y = —f(x) on the same grid. List any invariant points.

L Refleclion over ve Y-ais
> Mutipyy ol w-\vales by -1

§ L> invaviomt poink @ (-2,0)

7 -
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Example #2

Date:

The graph of y = f(x) is given.

Graph the function y = —f(x) on the same grid. List any invariant points.

a)

,f

(0,0)

L> invaviant boiat

L inyariomt _point

: (0,0)
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Reflection of a graph in the y-axis

- Given y = f(x), a reflection of the graph in the y-axis is described by % = ‘F(-X)

- The _IMolde Doint on the graph of y = f(—x) have the same
y —coordinatés, but different x — coordinates.

- The x — coordinates are multiplied by —1

(v > (-x\u)

Example #3

The graph of y = f(x) is given.

Graph the function y = f(—x) on the same grid. List any invariant points.

L Peflection _over the W-ais

o 1> Multigh e Yovalves b -!

] o

T b wvaviawt poind @ (041)
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Example #4

The graph of y = f(x) is given.

Graph the function y = f(—x) on the same grid. List any invariant points.

1> v ariant poivk * (012)

b)

L invaviomt poik » (010)
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Stretch/Compression: Chahqes e S\(\OI\)Q of the QWOlPh

- A transformation where the distance from the line of reflection is multiplied by a scale
factor.

> swle factoes gveader than | » heeteh
L stale factors  letween O omd | Compiess

Vertical Stretches and Compressions

- For a function y = f(x), the graph of a function %': ak(x) is a vertical
stretch/compression of the graph about the x — axis by a factor of xa \

- ‘\’1_, = O\'F(X) is obtained by multiplying the y — value of each coordinate point on

the graph of y = f(x) by ‘O\k

(X\‘ﬁ) ") (X\ Qﬂ)

Example #5

The graph of y = f(x) is given.
Sketch the following graphs. List any invariant points. State the domain and range.
a)y = Zf(?c) bVerhiaal Sredeh by a
Aadoy of 2

Oy > (xy 2v)

Y= 25x),

Ly invariont poink, @
(-2,0) and (2)0)

Domain : [0,

L pawge : [0,%]
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l-ea
b) y = f(x)
e - b\edial Rivelch by a
g | facor of 2
61— | ) > (x, %ﬂ)

Binvaviant pojks @
(-210) and (20)

R Domain @ [~ ]
-2 bange - [0,2]

Example #6

The graph of y = f(x) is given.
Sketch the following graphs on the same grid. Label each of your functions.

a)y = 37 (x) 4

102
(X“ﬁ) K (3(13‘4) '

b)y =3/ (x)

() > (%, 34)
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Horizontal Stretches and Compressions

- For a function y = f(x), the graph of a function \\T F(bX) is a horizontal
I

stretch/compression of the graph about the y — axis by a factor of |b]

- ‘\’\)’ ‘F(b\() is obtained by multiplying the x — value of each coordinate point on

e

the graph of y = f(x) by ‘b!

(M%) S ($x.4)

Example #7

The graph of y = f(x) is given.
Sketch the following graphs.

List any invariant points. State the domain and range.

VI by ¥prizontzl Sireleh by a
fadov of 2
f&) 1 57%) | (w) > (3% 1)

1> Twvaviant boint

1—1|0|

I_lsii 1 11\%!%!%1}0} 6 (D\l)

Domain @ [£2.2]
’PQV\U\JE.‘- (014]
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b)y = fGx)

.1.0.

_10. f—rt

Date:

1> Hovizontel fvetch by o

Aaelor of 2
(aw) > (Gry)

1> Tavaviant Doint @
(612)

Doman ¢ E=, g1
Panq.e + [(014]

Example #8

The graph of y = f(x) is given.

Sketch the following graphs on the same grid. Label each of your functions.

a)y = f(3x)

(h) > (Nax, W)

b)y = FG)

(W) > (3ny)
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We must also be able to determine the equation of a function that has undergone a

transformation.
Example #9
The graph of y = f(x) has been transformed.
_ _ x y =f(x) y=g(x)
Write the equation of the transformed graph.
y - 2 4
oA ,
2 2 4+
o) 0 o)
- - 2 4 3
S . i RS
L> W-\alves  muky plied by 2

> vy > (Ri2y)

Answer: Q(X\ 518,
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Example #10
The graph of y = f(x) has been transformed.
Write the equation of the transformed graph. . y = f(x) y = g(x)

Ay flx)

Answer: ﬂ(X) i ‘F(X-kﬁ) +3

Ly (010) ot affeded by 1he

Veflection , poved  left
2 units and up 3 vnikg

Ly Reflection over e Y-axis
L No chretdh [Compression
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Example #11
Yy
Each of the represent a stretch/compression R an
of the given function y = f(x). ‘ | L ;
4 ﬁ
Write the equation of the transformation ) ;
in the form y = af (bx). Iy work With ey : e
. g | ' A X N
poite  and image BEEERARLLNNE
points R BB
L)NO CV\O\V\qe in X-valves I 2
B AL Y-valves ave multplied
- b3
-1 Answer: @(X) = 3%
el

1 No change i y-vawwes
B Al Y-valves are muldiplied

Ll
dal
I T R
v
y
c) 4
X e T
~
- ~N L .

by 2
Answer: \(\(X)—‘ H2x)
> X-volves multiplied by 2
LS y-vawes mulfipiied by 2
': R ﬁﬁswer: %\(X)"’ Jz-(ﬁ(%_‘/\)
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