Unidad 3 — Leccidn 3.2

La Funcidon y su grafica

2V
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Actividades 3.2

Referencias en el Texto:

— Seccidn 2.2 — Gréfica de Funciones: 2-9, 33-35, 39-41, 49,
51, 52, 59, 53-56, 57-67 (impares);

— Seccion: 2.3 -31-36
— Seccidon 2.6 —1-4; 7-13; 19-37, 41-51, 53-66, 69; 83-88
Referencias del Web

— Math2Me -
Valor absoluto);
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https://youtu.be/AoZpzAoC1Qg
https://youtu.be/6JQw45YO3Fs
https://youtu.be/AU1GVkYD78w
https://youtu.be/ezMspkMqTCA
https://www.youtube.com/playlist?list=PLfM6zMGnbgOGLZc-_Yj3QVK3Vz_L4Cw59
https://youtu.be/3H37Vvn42bs
https://youtu.be/drMwmtQV_L0
https://youtu.be/mRMOas3DHLA
https://youtu.be/0ITRzJebgXI

Interpretacion de la grafica

De la grafica de la funcion f siguiente, determine
f(4).
El valor de x, sique f(x) = 3
El dominio, recorrido e interceptos.
Donde crece y decre,cg ., El'valor maximo de la funcion es 3.
El valor maximo y minimo de la funcion.

El valor minimo de la funcién es -3.

f(4) = y I,rlterceptos en X
~~~~~~~~~ /',, ',' ) \\
SS ”~ / AN
f(2) =3l
X = b III \\
1 \\
(4,/0) ~. (10, 0)

v X
Dominio = [0,10]

Crece en [0,2] vy [7,10]
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Ejemplo 1

Para cada una encuentre: h(x)

Dominio |
Rango

Interceptos

donde crece y decrece ? /

Intervalos en dénde es constante
Punto de “discontinuidad” =

Encuentre (si existe): P

+ q(-5), 4(0), a(3) :
+ p(-3), P(0), P(2) \

» X

i
2 AV

k(x)
A

w
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Graficando funciones

Tabla de valores
— Seleccione entre dos a cinco valores para x y determine los

valores f(x) correspondientes

Funciones lineales:
fxX) =mx +b @y =mx+b

Ejemplo:
fx)=-2x +1

g

0 6 i ‘
4 0 R
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Desmos Graph

 https://www.desmos.com/

desmos Aboul  Parinerships  ClassoomActvities  We're Hiring!

Explore math with Desmos.

Graph functions, plot data, evaluate equations,

Start Graphing »

explore transformations, and much more — for
free!

Four Funchon and Scientific Teacher desmos com Leam desmos com
I;’m'oc’“ Ax:"vnb m

Graphing on the go? There's an app for that!

® 'A‘pp Store
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https://www.desmos.com/calculator

La Funcion Lineal

La funcion lineal es la funcidon de la forma;:
f(x)=mx+b

La grafica de una funcion lineal es la recta con
pendiente m, intercepto eny en (0,b).

Tres tipos de funciones lineales:

Pendiente 0:
Funcion constante

Pendiente positiva

Funcion creciente Pendiente negativa:

Funcion decreciente

AV

03/05/2020 Prof. José G. Rodriguez Ahumada 7 de 28



Ejemplo 2

Ejemplos de graficas de funciones lineales

1
f(x)=2x-5 f(X)=—=X+2
4
Pendiente = 2 Pendiente = -1/4
Intercepto en y = (0, -5) Intercepto eny = (0, 2)
A)’ flx)=2x-5
1+ T Yy 3)=(-1/4)x+2
| | - x 44
¥ 3 2 1 | 1 3/3 4 5 6 1 ;
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Funcidn constante

Funciones lineales con pendiente O

f (X) = numero

f(x)=2 f(x)=-1

— L W =
— 2 (#¥] EN
t { t t

= g Y R T I T O A = T T I I TR B A

[ [ [
W (39 =
1 n 1
T T T
(39

LAV
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Funciones por tramo o con dominio dividido

Son funciones cuyas graficas
consisten en segmentos.

Si X+1 sl X<2
f(x)= .
-3X+7 SIX>2

determine f(-2), f(2), f(3).
f(-2)=(-2) +1=-1
f(2)=-3(2)+7=1

f(3) =-3(3)+7=-2

Determine sus interceptos: _
Siy=f(x)=0 Six=0

O=x+1 0=-3x+7 fO=0)+1=1

x=-1 3x =7 Interceptos en x: Interceptos en y:

7
XS5 (-10),G,0) D
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Ejemplo

_ o -1 si x<-1
Seleccione la grafica correcta de

f(x)=9 1 si -1<x<1

-1 si x>1
................ Ll R P L R R R P L R R R S Lot S
a) ............... POl b) ............... .; ........ C) ............... POl d) R .; ........
b8 -4 T8 4 X b8 -4 T8 4 X b8 -4 T8 4 X E’U 0 "i! X
00 brivies i 3 | L
................. PIE PSR, ,, bicococadig o bicococadig o
................ g ALY N .......jb)_.:&._.-..._... | LSt ICpCaed] I - BORCH ACpace JUi 25 s S SR 0 Y S
f(x) Determine la funcidn por partes cuya grafica es:
A
5 Parax < -2,y = 3
(—4,13) (=2, B) —4-2 _~6__,
N Para—2<x<1,y=mx—2,m=1_—(_2)—3—
= S y=—2x—2 ( )
(=2.2) \ 3 Sl X<-2
X Parax>1, y=-1 .
\ o f(x):<-2x-2 si -2<x<1
\ si x>1
R ﬂﬂ«.\/
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Funciones basicas

) 909 (o)
5
5
5
5 ; X
-5 5 =% ; X
L5
f(x) =x f(x) = |x| fx) = x*
Funcion identidad Funcion Valor Absoluto Funcion Cuadrado
m(x) n(x) p(x)
A @ A
B 5 5
" i » X 5 » X » X

() = VX F&) = ¥R

— 3
Cabica Funcion Raiz Cuadrada Funcion Raiz Cubica
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Desplazamiento vertical: f(x) +a

Si a es un numero reales distinto de 0, entonces, la
grafica de f(x) + a es una traslacion vertical de la
grafica de f(x) por a unidades:

e F(X)=[x/+2 f(x)=x*-3

10

— 2 w
1 1 i A,
T T T 14

v aAV
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Desplazamiento horizontal: f(x + a)

Si a es un numero reales distinto de 0, entonces la grafica de
f(x + a) sera una traslacion horizontal de la grafica de f(x) por
a unidades.

f(X)=+Xx-2 f(x):i

X+ 3
£x=ssrtx-2

44 T y x)=11(x+3)
3_4_ 3__
2_4_ 2__
14 Sl

: —

1 i 4 =3 D -2 1 2 3 4 5 6
it T
24 21
el X 31
4+

LAV
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Reflexion horizontal: — f(x)

+ Lagrafica de - f(x) es una reflexion simétrica de f(x) con respecto
al eje de x.

f(x) = X f(x)=-3/x

=S ® B & SR =N

T I S [

[ ————
e

LAV
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Estiramiento y compresion vertical:

af(x)

Sea a es un numero real distinto de 0, entonces la grafica de af (x)

cuando a > 1, sera un estiramiento vertical de f(x)

cuando 0 < a < 1, serd una compresion vertical de f(x)

f(x):%iﬂ

f(x) =3|x]

T¥

(s zabss)
fgxz=3absgxz

L0n L

f(xﬁl 2)*x"(1/3)

-
——""-'—
- -
-
"
-

-
-
-
"
uuuuu
-
- -
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Ejemplo 1

Bosqueje la grafica de la funcion f(x) = X2

x—1

x4+ 2 P
f(x)_x—l ]+ :
3 l
:1+x—1 il :u
]
413
3
— +1 ‘\
x_]_ 54 \
() ==
fx =7
3
fo0) = — ~=
41X 4
FO) = —+1 '
x—1 _6__i
3 !
f=3—7+1 st i
I
03/05/2020
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Ejemplo 2

Bosqueje la gréafica de la funcién f(x) = |x? — 3|

flx) = x*
fl) =x*—1
fG) = x* -1
| | | | | | | ! | | | | | lx’
6 5 -4 3 -2-1 | 12 3 456 7
_ H—— -1+ NS S S—
il
%, 5
-4+
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Funciones pares e impares

Sea f una funcién. Entonces,
f es par, si para todo valor x

f(=x) = f(x)

— Su grafica es simétrica con respecto al eje de y

f es impar, si si para todo valor x

f(=x) = —f(x)
— Su grafica es simétrica con respecto al punto
origen

AV
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Ejemplo 3

Determine si la funcion es par,
Impar o ninguna de las dos.

f(x)=x>+xX
f(—x) = (—>§)3 +(—X)
=—Xx>—X

=—(X’+X)=—f(x)

Funcion es impar

f(x)=3-x*
f (—x) =3—(-x)"
=3-x*

— f (x) Funcion es par

03/05/2020 Prof. José G. Rodriguez Ahumada
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Ejemplo 3 ...

f (X) =5x—Xx°

f(=X) =5(=X) = (-%)° :
— _5X o X2 8 6 i 1 6 & 10

Funcion no es ni par o impar

f(x)=x*+ x‘ P

f(=X) =|(=%)" + (-X)
:‘XZ _X‘ —

Funcion no es ni par o impar 4

6 /
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Ejercicios de Texto 2.2

2. If f(4) = 10 then the point (4, ) is on the graph of f. 5-28 ®m Graphing Functions Sketch a graph of the function by
first making a table of values.
3. If the point (3, 7) is on the graph of f, then f(3) = Jirst making a table of vatues

4. Match the function with its graph. B e kR 5. fiz) =& —2
(a) f(‘,) — .\'2 (b) f(\) — ",3 F R f(\) =—=%+3 —=I=xr=3
© flx) = Vi @ fz)= =] 8. f(.\-)='”;3, 0=x=<5
il & Fw)= = 10. f(x) = x> — 4

33-46 = Graphing Piecewise Defined Functions Sketch a graph
of the piecewise defined function.

: 0 ifx<2 N E: ifx =0
33. f(x) = { 37. f(x) {x P

1 dfx=2
22+3 x< =l

3 —x ifx=—1

ifx=1 38 f(x) = {

ifx > 1

ifx=2 39. f(x) =41 if-1<y=1
-1 ifx>1

ifx< —2

40. f(x) = <{x if—]1=x=1
1 ifx>1

AV

T {—1 ifx < —1
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49-50 = Finding Piecewise Defined Functions A graph of a
piecewise defined function is given. Find a formula for the func-
tion in the indicated form.

Ejercicios de Texto 2.2

49. YA ifx < -—2
B ! f(‘) — if =2 < Y= 2 53.
Al if x> 2
1 } O 1 1 -
/T 12| x
50. VA ifx=—1
f(x) = if =1<x=2
ﬁ ifx > 2 35.
——— \ {
LTl N [«
4 _—

51-52 m Vertical Line Test Use the Vertical Line Test to deter-
mine whether the curve is a graph of a function of x.

.51. (a)

03/05/2020

: \L

53-56 m Vertical Line Test: Domain and Range  Use the Vertical
Line Test to determine whether the curve is a graph of a function
of x. If it is, state the domain and range of the function.

T

|_\' A 54. \ v

il ] o B
\[/of A2 [ x 0 A X
N/ l
HEN B | i

| [

y A 56. VA

no

=Y
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57-68 m Equations That Define Functions
the equation defines y as a function of x. (See Example 9.)

Ejercicios de Texto 2.2 & 2.3

Determine whether

31-34 = Increasing and Decreasing The graph of a function f
is given. Use the graph to estimate the following. (a) The domain
and range of f. (b) The intervals on which f is increasing and on

35-42 m Increasing and Decreasing A function f is given.
(a) Use a graphing calculator to draw the graph of f. (b) Find the
domain and range of f. (¢) State approximately the intervals on

57.3x—5y=17 58. 3x> —y=5
59. x =y 60. x>+ (y— 1)y =4 which f is decreasing.
61. 2x — 4y’ =3 62. 2x* — 4y* = 31. A 32. YA
63. 2xy — 5y* =4 64. Vy —x=
65. 2|x| +y=0 66. 2x + |y | =
67. x=y 68. x = y*
Seccion 2.3
which f is increasing and on which f is decreasing.
35, f(x)=x*— 5x
36. f(x)=x"—4x
37. f(x)=2x> — 3x* — 12
03/05/2020
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Ejercicios de Texto 2.6

1-2 = Fill in the blank with the appropriate direction (left, right4. A graph of a function f is given. Match each equation with

up, or down). one of the graphs labeled I-IV.
x) 42 Y4
1. (a) The graph of y = f(x) + 3 is obtained from the graph @ f(x) . 1 I
© f(x—2) ] A
of y = f(x) by shifting ____ 3 units. (b) f(x + 3) i ,J_ ) 1
(b) The graph of y = f(x + 3) is obtained from the graph (@) f(x) -4 | [/ 1/~ /7
of y = f(x) by shifting ____ 3 units. ' o] { | | | »
2. (a) The graph of y = f(x) — 3 is obtained from the graph
of y = f(x) by shifting _________ 3 units. [ .

(b) The graph of y = f(x — 3) is obtained from the graph 7-18 m Describing Transformations Suppose the graph of fis
given. Describe how the graph of each function can be obtained

of W= f(.l) by shifting 3 units. from the graph of £,
3. Fill in the blank with the appropriate axis (x-axis or y-axis). 7. (a) f(x) — 1 (b) f(x —2)
(a) The graph of y = —f(x) is obtained from the graph of g (a) f(x + 5) (b) f(x) + 4
y = f(x) by reflectinginthe ______. 9. (@) f(—x) (b) 3f(x)
(b) The graph of y = f(—x) is obtained from the graph of 10. (a) —f(x) (b) f(x)
y = f(x) by reflectinginthe ______. 1. @) y=f(x—5) +2 M) y=fx+1)-1

12. (a) y= f(x +3) + 2 (b) y=f(x—7)—3
13. (@) v= —f(x) +5 (b) v=3f(x) -5

AV

03/05/2020 Prof. José G. Rodriguez Ahumada 25 de 28



Ejercicios de Texto 2.6

19-22 = Describing Transformations  Explain how the graph of g 25-28 m Identifying Transformations Match the graph with the
is obtained from the graph of f. function. (See the graph of y = | x| on page 96.)
19. (a) f(\) — -\'2. ) = ( 2 25‘ y= |.\' + 1 | 26. y= |'\' — 1 |
b =% =x* + 2
) ) =2 () 2 27. y=|x| -1 28. y=—|x|
20. (@) f(x) =x° g(: )=(1—4)‘
®) f(x) =x° glx) =x*—4 : y L A
2. (@) f(x)=|x|, g(x)=|x+2| -2 1
M) f(x) =|x|, g(x)=|x—2]+2 27
22. (a) f(x) = Vx, g(x)=—-Vx+1 o 45+
®) f(x) = Vx, g(x) = V-x+1 T ° !
23. Graphing Transformations Use the graph of y = x” in Fig-
ure 4 to graph the following.
@ g(x) =x"+1 (b) g(x) = (x = 1)°
© g(x) = = @ g(x) =(x—1)*+3 1 v YA
24. Graphing Transformations Use the graph of y = Vx in Fig- ' T
ure 5 to graph the following. T
@ g(x) = Va—2 () g(x) = Va + 1 - |
© gx)=Vx+2+2 @ gx)=-Vx+1 o 2 >
i
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Ejercicios de Texto 2.6

29-52 m Graphing Transformations
function, not by plotting points, but by starting with the graph of
a standard function and applying transformations.

Sketch the graph of the

29, f(x) = 30. f(x) =x"—4 53-62 = Finding Equations for Transformations A function f is
given, and the indicated transformations are applied to its graph
31 f(x) = [x| =1 32. f(x) = Vx + 1 (in the given order). Write an equation for the final transformed
5 graph.
33, f(x) = (x—5) 34. f(x) = (x+ 1)’
53. f(x) = x*: shift downward 3 units
N 5. ] = |x + 2 =EN7R
35 J) = | | f(x) 54. f(x) = x’; shift upward 5 units
) = 43 — i
37, flx) = —x 38. fx) = —| x| 55. f(x) = V/x; shift 2 units to the left
4 R 7 S
39, y=V—x 40. y = V—x 56. f(x) = Vx; shift 1 unit to the right
41, y = 1—\'2 42. y = —5Vx 57. f(x) = | x|: shift 2 units to the left and shift downward
5 units
43, y=3| x| 4. y=5|x|
58. f(x) = | x|:reflect in the x-axis, shift 4 units to the right,
45. y=(x—3)*+5 46. y=Vx+4-—-3 and shift upward 3 units.
47. y=3 — %(r = 1)2 48. y=2-Vx+1 99 f(x)= Va; reflect in the y-axis and shift upward 1 unit
49. y=|x+2| +2 50. y =2 — | x| 60. f(x) = x*; shift 2 units to the left and reflect in the x-axis
61. f(x) = x?%; stretch vertically by a factor of 2, shift downward
e P = s o o
5L. y=3Vx+4-3 52. y=3—=2(x=1)" 2 units, and shift 3 units to the right
62. f(x) = | x|; shrink vertically by a factor of 3, shift to the
left 1 unit, and shift upward 3 units
M| =~ . A & i
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Ejercicios de Texto 2.6 ...

63-68 m Finding Formulas for Transformations The graphs of f ~ 69-70 ® Identifying Transformations The graph of y = f(x) is

and ¢ are given. Find a formula for the function g. given. Match each equation with its graph.
63. Y 64. VA l 69. (a) y= f(x — 4) (b) y=f(x) +3
ANLANLL 71 (© y=2f(x+6) @ y = —f(2x)
flx) =x2\ 34 | ! /f( = VA
N ) =x ;
of 1 & ! 1 / . ~ /®\ 6T ’®\ |
o[ | " \ , |
YRY 66. | O /| 4 s /\
\ - - + B . / 4 Il 4 Il I i »
4'\ N1 /i‘) = | \l ;* 7: \l P ﬁx) = I 1 —6 —_3 0 ][ ; 6 | X
L NA Y - LI\ |
0 1 X 0l 1 X T® |

83-90 m Even and Odd Functions Determine whether the func-
tion f is even, odd, or neither. If f is even or odd, use symmetry to
sketch its graph.

-83. f(x) = x* 84. f(x) =x°

-85. f(x) = x>+ x 86. f(x) = b = 432

87. f(x) =x—x 88. f(x) =32 + 2 + 1 o
89. f(-")=1—\3/;( 90. f(.\')=_\'+lr w ‘ ﬂ
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