ALGEBRA'2i~ LEARNING ACTIVITIES PACKAGE - FURCTIONS

‘I. Definition:

same first component.

Definitiont
pairs of the functilon.

e Definitions——The-range - of 2 function is
pairs of the function.

Graphically,

& function is a relation such that no two ordered pairs have. the
The domain of a function is the set of first components of the ordered

the set of second components of the ordered

when we select a value on the horizontal axis which belongs to the

domain, there is exactly one point above or below this domain value which belongs to

the function.
could be drawn across the picture.

of the graph, the graph cannot represent a. function.

line test.

" Exampless : 8 ‘xz + yz =9
Not a fgnctiono
: 3
N=3 /5 *
GQ;VE) S
V
3@ y = X -* 2\
Is a function.
4\
4
) ¢ N -
\ 2
~ Hints: No inequality can be a fungtion.

No equation containing a y~ can be a

For any given graph of a relation,
If any vertical line touches more than one point

consider all vertieal lines that

This is called the vertical

2. .y&ls+al

Not a_function

- gl l 4
Not a fundétion.
: =

Yo v
: //f ;f/§sz;::;1e Region!

etz
P T >

N

L,

function,

To use the vertical line test it isn't necessary to actually draw the

lines, simply visualize them.

. :
. Kesienment # 1: In each of the following,

Look for trouble spots.
"EUREKA! I'VE FOUND A FUNCTION:"

If none, shout

indicate whether or not the relation is a

function. Find the domain and range of each function and graph the
relation, -

o 102), (230, B8, (5.6) 4 (WM} by =3 o ¥ 3
- do {("810): ("7’1)’ ("'6a2): ('5;3)! ("1’4’:0)} €. ‘z(lfl)r (211): (3:1)}
£, {(x,y)s y=5X+l} g |vl=|xl he y=V%

1. (v vy 2 xi I teni
ko ¥ = 3% x €§-1,0,2,3§ 1. ey iads v
: e 1
Re Y= X n, y= yx-1 6 y= gt
x
e P {(Xey}t vy x+ 3} Qo y=25-x2

=, 7™
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Functional NotationQ The following are commonly used notations for functions:

1., The set ways 2(x,y): y = 1} : :
2, The functional way: F(x) = x + 1 »(you can think y = x +1) O
3, The mapping ways: Fi x —>x+ 1

Assignment # 23
1, Assume that g(t) = 42 + 1, Determine each of the following expressionss: :

o a8} st ela)yars o sonse(xll-alyf) d. glx+1)
e g(x® - D) ' ‘ ‘

2, Given that f(x) = xz - 1, what is the domain and range of f? Find each of the
following expressions? '

a., f(3) + £(5)- " b, f(2a + &) e, f{x'+ 1) d, 2 f(a - 2)

3, Let £(x) = 3x2 + 2, Find each of the following: o
a, T(-1) b.'f(O) ¢.  2(1) a; f£(2/3) e. f(a) . £(0)

Converses and Inversess To form the converse of a relation, simply reverse the
order of the components of each ordered pair. R, is read "R Converse",

Definition: Ry = 2(x,y): (v,x) € R} |
pagless B= P2, G), 2 Bg= 1(L2) (3, (8,71

R= p(xy)ry= 3x -2} Ry = {(xy)s x =3y - 2}
BEvery relation has a converse. Every function has a converse. But -~ inverse 1is

a different story! Only functions have inverses and the inverse 1s the converse
under the condition that the converse is a function, Some functions have inverses

]

i

.

_.and some don't,

Notationt f_l is the notation used to identify the inverse ofbfunction £
Definition: P g(y,x)t (x,y) & £ and Vy there is a unique x} .

Graphically, consider all horizontal lines crossing the graph of £(x), If any line
touches more than one point of f(x), then f~1(x) does not exist.

Assignment # 3t
1. Let £f(x) = x° + 1. Finds |
as £ H(x) v £ (s5) o (1) R e T e
2, F(x) =2x+ 1, Find Ft, 3, F(x) = -5x+ 2, Find re.
4 F(x) = ix + 1] . Does L exist? Explain, ‘
5, a, Use the graph of F(x) = ~3x% + 1 to show that FL does not exist,
b, Show that F(x) = —3x2 +1, x € (-, 015has an inverse function F

Find ¥

—1'
.

c., Explain the difference betwsen the two functions in parts a and D,
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Assionment # 3, Continueds

-

"6, Examine the graphs of each of the following functions to determine whether or not

N = -1
F»l exlsts, If F = exists, find it and graph it on the same coordinate system as
the one containing the graph of F,

a, . F(x) =3 b, F(x) = 3/x e. F(x)=1-3x
ds B= {(x,y)s y = x2 + 2, X2 2} e.. F(x)=7x+ 5
% :
£ B {(x,Y)s y = T;(-l-} g F(x) =x + 5
Ze Examine the graphs of the given functions to determine whether or not the function
v 1 1

has an inverse function F+, If F '~ exists, find it an graph F'* on the same
coordinate system as the one containing the graph of the given function F, .

B F(x);—%—xfz b. F(x)=3\x§ c., F= (x’y)=y=x%1%'

; : L
de F(x) = \)x e, F= {(x,y)z y = =3x }
8. Which of the following graphs represent functions and which of the functions have
inverses? p
A .
= /\ ~ b,
< > < >
S Y
. \r 2
Cs do
;\
¢ > € >
\/ \y
IVA.l Symmetry: Rela{.iohs can have numerous kinds of symmetry. We shall discuss 4 kinds.,

' 1, Y-axis Symmetry: a relation which is symmetric with respect to the Y-axis has
the following propertys if (x,y) & R then (-—x,y) £ R, If the relation '
happens to be a function, then f{x) = £(-x),

Bxamples y= xz Any segment joining corresponding points is bisected by
\ f the Y-axis, '
L : 7

& Ffunction with this kind of symmetry is called an sven function. Some sven
functions are:

) 1)

£(x) = %2 £(x) = x' f(x)=!x!

-3~



2, ZX=axis Symmetrys a relation which 1s symmetric with respect to the X-axis
has the following porpertys if (x,y) € R then (x, -y) € R. No relation with
X-axis symmetry is a function, except for f{x) = 0.

- Example: y2 =x

H ;
Any segment joining corresponding points
is bisected by the X-axis.

A
V

-
e

Yy

3¢ Origin - Symmetry: a relation which is symmetric with respect to the origin has
the following propertys if (x,y) € R then (-x,~y) € R. If the relation happens
to be a function, then f(x) = - £(-x).

Examplet y = x3 s * Any segment joining corresponding points -
' is bisected by the origin, See (¥,%*)

P
\’.

~

*% s 2
& Tunction with this kind of symmetry is called an odd function, Some odd funetions
arel 3 5 :
£(x) = x f(x) = x £f{x) = x

L, Line y = x Symmetry: a relation which is symmetric with respect to the line y = x
has the following property: if ix,y)éiﬁ then (y,x) € R, If the relation happens
to be a functicn, then f(x) -~ £~1(x). 1In other words, it is its own inverse. =,

Example:r ¥y = 1/x ﬁifi;k‘ '
B g " **L, Any segment joining corresponding points
b

; is bisected by the line y = x, See {*,*¥),
e ’

NOTEs A& function and its inverse are symmetric with respect to x = ¥y,

Increasing and Decreasing Functionss -

5 N INCTION: ) 3 2 & T
1. A STRICTLY INCREASING FUNCTION v’xl gxz 2 G PIE 0 }L(xl)
Reading the graph from left to right, it is %}wqgs going higher,
~ < 1}-2:;9_,..4‘"
’P(;i‘,\'f’ = ' )
& T “ >
A} = ; :
oo Ty
: s v :
2, A STRICTLY DECREASING FUNCTION: VY. Y, x> x &2 Bx,} </ £(x)
Reading the graph from left to right, it is always going lower,
; ~
G R "\\L\
B Ot L8
£ B IR s
i1 i ~1 -~
§ \‘a. A2, ™
Ly
N4
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Assignment # 41

La.

| a8y Y= ’2x + 11‘
-d = - x%/2
L 2 y X

2.

g

3e

Noy

For each of the folléwing, graph, identify any symmetry (of the 4 types discussed), and

find the domain and range:

b,

€.

J
y

Identify each of the following

y=14 b ¥

de ¥y = Ux & ¥

TIdentify each of the following
‘or neither, '

b

=1}

a2, y=lhx+1

de ¥ ,x3

=

y

Y= 3o

= \BX\ + 3x Co y3u= Lx
= \x‘ + x fo Xk 4y2 = 36
functions as even or odds
=\X‘2 0-»y=‘2x3 i
=\[x! -1 f. y= —%?—

o

functions as strictly increasing, strictly decreasing,

2

Ce Yy ™ X

y=lfx

T

‘For each of the following relations R, graph R, find RC’ and graph R amd RC on the

same coordinate system,

b, %(x.y): y= XB}
4 1(3,2), (8,0), (4,1), (5:2)f

8, {(x,y): bz + y2 = 16§
e Uyt y=2x+ 4§
Study the objectives for this L.A.P.

Take the Trial Run,
Ta-ke the LQA.P. Test

3



ALQEBRA 2 =~ FUNCTIONS

BEHAVIORAI, OBJECTIVES

\

I, Given a relation

A, Graph it
B, Determine its
1, Domain
2. DRange
C, Discuss its symmetry
D. Determine whether or not-the~reltztiof™is-a~function
IT, Define
A, Function
B, Domain of a function

€, Range of a function
D, The inverse of a function

III, Given a function

A, Graph it
B, Determine its
1., Domain >

2 Range
¢, Discuss its symmetry (if it has such: X, Y, Origin, or y = x)
D, Identify it as '
1, 70dd
2, Even
3. Neither
By Determine its inverse if it has one
F, Identify it as increasing, decreasing, or neither

IV, Use the vertical line test to identify a function,
Ve Use the horizontal line test to determine whether or not a function has an inverée.



ALGEBRA 2 -~ FUNCTICNS TRIAL RUN

T,  Define: (a) Function {o) Domain of a function (c) Range of a function
(c) Relation which has X-axis symmetry, Y-axis symmetry, origin symmetry
. IfR= §(6,5), (2.8), (3,9)} then R, = :

III, Evalwate:
(a) £(x) (@) £(x) = x% - 33 £(a?) =
(b) £(x) =x°-2; f(a) = i £(2) =
“(e) £(x) = -ﬁ- +2; f(10) = £(-2) =

u
ol
%
+
o
Ho
N
™
N
I

e S —

il

IV, . Which of the following graphs represents:

(a) a function?
(b) a function with an inverse?
gc a relation with X-axis symmetry?
d) a relation with Y-axis symmetry?
(e) a relation with origin symmetry?
f). a relation which is symmetxric with respect to the line y =
‘(g) an odd function? ;
h) an even function?
i) a function which is monctonic increasing over some positive domain?
jg‘ a function which is monotonic decreasing over some p051t1ve doma.in?
k) Give the domain and range of sach,
15 Graph the converse of each. 2
le = 3% 7T 20 4 30 v
2if $o / \? 4 gt 1
: > 3 /. ¥ —
{,s < 7
Vv \\‘j/ \L
N 50 l‘ n l 6»

e
% T L

NN Sk

N
as
B
W,
ﬁ*L

9e

£ - B,

<
4:
‘J |
G

-

- Vv
V. Graph £, graph 1, and determine the domain and range of each,

{(8) £(x).= 3+ 2 (v) f(x) J;:~

(e) £(x) =x +1 (@) £(x) = -1/x



ALGEBRA 2 -~ FUNCTIONS
ANSHWERS

Assignment # 1

a, A .
4 0
L]
( i L i 4. ;ﬁ
’ :
A4
Function
Doma.ins 21,2.3,4.5§
Ranges 22,3:4:5
d,
/N-
@ > |
£ & : e I —
W
Function
Domain: 2"‘8;'7)‘60"51"“’}
Ranges }0,1,2,31
o
7 ,/
\\\\ : /4,%:i¢4
<
\ ; /! »;\‘ :

E e

=,

y .
y
=

v
Not a function

“p

\l/
Not a function

v

/
be I &
y=23
N/ v
Functio?
Function w00
Domain: zx € ﬁ} Domains éx € R}
Range: 33} Range }x R}
el /‘F fe ;\
; >
-9 & &
Z s ~
A 7
: b Fun
Function 2 c?lo
Domain: 21,2,33 Romalns
Range: (1} anges o
h, ~
3 = \F:T
AUg - /’:‘ !
Function Not a function
Domaini {x 2 0}
Ranges }y2 O}
. g
k. /;? 1' ; /r

“n

Function
Domains E-l,
Range: i-3,

3 ‘ 7
7 F § k %';—34( e
/ ~
Function . G
Domains zx € Rj
Range: zy < 'O}



ANSWERS
Assignment # 1 Continued:;

e 4 N, 7E t O, 7T
) : R il
A= o >
L N \\
£ 7 = 7 - 7
v . ¥ :
Fﬁmiction Function Function
Domaini {x € R} Domaing %x > 1} Domain: {x # O+
Range: § e R} Renge: 3y >03 Range:  §y > 0}
/Pag
}: 0?5“@
\ 7
4
Not a function Function ’
Domain: {x &R}
Range: iy & 25}
.Ssignment # 23 |
Ly B 5 b, x2+2 Co xlf-—y# d, )ER+2x + 2 e, x4_2x2y2+y4+1
2, Domain of Fi %\x € RE Range of f; {Kx)i -l}
8. 37 b, Qa2+l6a+l5 Pi X" & Px d,- 2a%-- (84 +76
3 &R RAGe a k & 1003° Je, WEez £, Ph 2

Assignment # 3 .

- F R 3.
\2} 4 C, \J 9 d, -1 Co Y ;'6
3. Filxy =& =L or X2

N

5. a,

; i
4 _,,fj \ *7 b,
-7 Y Fée)
v ' j = YEe {:"’Q' ¢
X = l_y + 1’ ;‘Ls ngt a function, : o = // 2
-9- H F-%(): -]-‘-3-5
v




ANSWERS
ASSIGNMENT #3 Continued:

6. a, No Inverse b F_l(x) = 3fx Ce F-l(x} o X
r 7 3
F(x) \ s T
Flx)=F"(x)
3
. A
& > ¢ \“ > s
v ) Eait
C«r)
E—— { S ! F(K)
v
ol & 4 . g W
de F = z(x,y): ¥y =\]x>~-62}S e. F(x) = -—-,7——- f, No inverse
o N
; /F(x) /5
ey ) / - F(x)
e gt -
£ {Cp’l) > L / _,’:/\ &
‘ ! %/'5 ik K
3\/ F(X)/ v
8o *-l(X) pg: * =5 :
. // \
o
S e >
/L » l
= ]
\/
7. 3. F;l(x)—.’ax b, No i Fh = 4 )iy =1 ;
'] = . - o NO 1lnverse Cae = X,y 3 y = x + 1
AN / ’
F0x) / Fx) F(x)
L. & )
‘ yd 4 oy .
\
»f
)
d, ﬁ’(x) = %% x 0 e, No inverse
A : . AN
/ Foix)
FX) S
= . RER
>




ANSWERS
ASSTGNMENT # 3 Continued:

8. a,, b., and ¢, are Functions, Only b, and ¢, have inverses,

ASSIGNMENT # L3

l' a' : A \;E:_ b. m ok . /P
X
. g
jsi.%xf%f»’i ;
Fo 8.5 & 7 < >
X ¥ g \ . \ / 7
\ 4 v
Origin Symmetry’
No symmet B ~ No symmetry 3 Domaglrv .me: L 5'R.l
Domains r{x ¢ Rl Domaini x € R} Range: y &€ R}
Range: {y_?_ 0} Range:: iy 2 10 }
\dg €. Vs f' /\
; %
“h=3L
:’7(‘4'}& /
> p: ,
< 7 < ; - > % : 7
Vv ¥ i \V4
Y-axls Symmetry No Symmetry X-axis, Y-axis and Origin
Domain: XE R Domain: =x & R Symnetry
Range! y< o0 Ranges y>0 Domain: [x ] < 6
Range: ]y’ < 3
2. 2, Bven b, Even c, 0dd d, 0Oda e, Even T« Even
3. a, Increasing b, Neither ce Neither d. Increasing €. Increasing
fs+ Neither
K
i, b, N
e
pa e AN
< 3 >
R = = 3%
, R, {( TV x =378

T

RG = ;:(2,3}3 (038)’ (1!4)’ (2’5)§ -11~



ANSWERS
TRIAL RUN
ALGEBRA 2 -~ FUNCTIONS ./

La Consult the L,.4.P,

11, RC = 2(536)’ (8n2): (993)}
I, () 3 () e2-2  @eivfe. (@) #2(a?) -at- 3

£(2) = 1; f(-2) = 1
V. | ) #1, 3, 4, 56, 7,8, apd ", : :
(b) #4 and 6
(c) #2 (@) #,2,3,5 7 8, and9 (e) #2, 4, and 6
(£) %z end 6 (g) #4, and 6 () #13,5 7, 8 anda 9
(1) #,3,4,and 9 (D = F5i6,48nd 7 ,
(k) 1. Domain: {x € R} 2. Domain and Range: zx: -2 £ x £ 2}
Ranger 'y 2 O} . '
3, Same as #1 4, Domain and Range: zx & R}S

5, Domaini 2xz ,x'>2§ 6. Domain and Range: ~}x3 x # O}
Range: Ey' Y x0.¢
€23

7, Domain: Jxs |x| 8, Domain: {x: xéR}

Ranges {yz 0¢y< 2} Range: {2}
9, Domain: {x: x| 2}
Ranges ¥ty 2.0} P s
(1) 1a T 20 3o T

i

e :
- 1T

A
AV
f
| & o /—‘\

‘ / ; 4
7o ‘F‘! A~
2 }

L
Vv
T




ANSWERS

TRIAL RUN - CONTINUED

(a)

"Ie

. £(x)

i

£717)

e,
v

A

(-1,-1)

£(x) =

Domain and Range of each: ﬁf' xé:RE

(c)

-

v

X -2

3

N

3 [xcfrx)

' 5
/ )

AL

f~l(x) =

i~
4
[

3
\

}’://;

F

\f NGRS s

2 i 5

(b)

(4)

~ ‘ §
{ Domain and Range of eacht z§= x € R%

s

(X))

e

]
&)

L£ix)

N

1 2\/
£ x) = %" for x > 0
Domain and Range of each:
' {x: B O}
/\
s rneroniay 8 >
X 7
£1x)
v

f=l(x) = f(x) = -1/x
Domain and BRange of each:

{xs x%o}
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