Lesson 3 Domain & Range
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3) RELATIONS & FUNCTIONS: DOMAIN AND RANIR
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Warm-Up #1: List all the values of x in each relation.
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Warm- Up #2: List all the values of y in each relation. ~ ¢
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Warm-Up #3: Foi\_c—ach relatipn, write an inequality statement. V*“s G&‘l ~
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What is different about part d in the warm up?
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Warm-Up #4: Fill in the table below, with the correct symbol for each number set. Then, identify the number set
represented in the examples from warm-upsd.  wJ Car WA= O S

_ Review your answer in the warm up. Identify the
Real K appropriate number set for each inequality. 4
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When interpreting information to solve a problem, it is important to make sense of the possible values of each
quantity being compared.

Example #1: Determine the possnble values for each quantity in the given relatlon
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When comparing two quantities, the words DOMAIN and RANGE are used to describe the values that are
appropriate.

The DOMAAY\ s the set of all possible values for the independent variable in a relation. (DC’ UG—‘U’CS)

Year

The ﬂ CANO €_ s the set of all possible values for the dependent variable in a relation. (,\‘3' U \Ut5>
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There are a variety of ways to express the domain and range of a relation.
1. Words — A description of the value that are allowed.

Example: the range is the set of all whole numbers less than twenty

2. Number Line - A picture of the values that are allowed. b-é 20

Example: (—‘»7 ) ‘@—) ca—. e ngR

3. A List—used torw (C‘Oo “a’d V\CAZ‘CS) _—v da%CY‘e*Q ) OJ\‘O\
Example: For the relation {(3, 1), (2,—3), (7,0.4

‘o e S

(the domain is {_ ) ) < ,‘-l—g - pe vy < el e nc:'\‘
7 the range is g’ . -%; OL-’} connecred |
*_ Set Notation — a formal way to give the values of the domain and range.
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o Example: {X|x = —1,x|€|7} What does it all mean???

((o»v\‘ab \/3 \\) vch +L‘°|,‘ ! | { }=type of brackets used for a set
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5. Interval Notation — uses different brackets to indicate an interval G
o
Example: [0, 10| means all numbers between zero to ten inclusive. < — ""'b

10
Example: (0, 10) means all numbers between zero and ten (not including 0 or 10) %
Example: (10, ) means all numbers greater than 10 eé—___.ﬁ N 4
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Example #2: Consider the Relatio fetween -5 and 2 including -5 but not including 2.
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Example #3: Complete the table. C ( o % . Lﬁw
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Let’s see how this applies to graphs!

Set Notation:
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Example #4: Write the domain and range for each relation, as specified.
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Domain in set notation:
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Range in set notation:
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Domain in interval notation:
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ASSIGNMENT # 3
pages 13-19 Questions #36-66
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Domain & Range (continued)

Recall, (2,5) and (-3,7) are called ordered pairs because the order of the two elements is important.

e The first set of elements in the ordered pair is called the domain of the relation.
* The second set of elements in the ordered pair is called the range of the relation.

s6. Challenge Question:
List the domain and range for the relation (1,1), (2, 4), (3,9), (4,16)

Answer:
Domain: {1,2,3,4) Range: {14,916}

37. Which of the following is/are true?

The domain is the set of permissible values of x.
The domain is the set of permissible values of y.
The range is the set of permissible values of x.
The range is the set of permissible values of y.

aec o

Your notes here...

P age 13 |Relations Copyright Mathbeacon.com. Use with permission. Do not use after June 2019
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Domain & Range of Discrete Data (points): [Definition on page 25]

Remember, domain is all “first elements” and range is all “second elements”.

; Domain is often described as all permissible values of x.
Since we are often

working with graphs Range is often described as all permissible values of y.
that have an x-axis
and a y-axis.

Find the domain and range:

Example: i Example:
Find the domain and range of the relation: i Find the domain and range of the following relation.
(2,3), (34, (45). (5, 6) .

| 8

i : ® Solution:
Solution: i : First, find the
Simply list the first elements, then second: : |1 e ] coordinates of the

] P I BIG points:
domain: {2,3,4,5} range:{3,4,5,6} i . 1] _ N 1 (2,4), (7,9),

{ o T ST (003)

| A ®

5 s Domain: {2,7,10}

A Range: {4,9,-3}

i **It's OK that there is no apparent pattern...this is
i still a relation.

Find each of the following.

38. Find the domain 39. Find the range 40. Find the Lf T
for the following ! for the relation : domain for 2
relation. : below. : the graphed INEEEE l; i
: : relation. 3
(=2,4),(3,5),(5,7),(811) ;| (2,3),(43),(63),(83) | 1 e
T
P age 14 |Relations Copyright Mathbeacon.com. Use with permission. Do not use after June 2019
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#1. Challenge Question: Find the domain of the following graph.

bbb bl e b

EEFEERE:

iy

47. What is the biggest item in the range?

P age 15 |Relations Copyright Mathbeacon.com. Use with permission. Do not use after June 2019
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Domain & Range of Continuous Data (Lines and Curves): [Definition on page 25]

When the graph of a relation is a line or curve, the domain and range cannot be expressed as a list of numbers
as in the earlier questions. Why is this so?

Consider Example A and B,

Example A Example B
1 1
+ 8 +8) + +
B B
Fi ! i
B B
5 | 5
.‘L_‘- .; . Il _;
P i 3
1 I I ! P
P R EE ] ST Vo - T DR A
2 iz +
] 3 1
A 1 Y Y
1Y 1
A 7
h I ]
] 8
A A
1 nl
Example A Example A Example A
Domain: —4<x<3 Domain:[—4,3) Domain: & g »
-y o 3
Range: 2<y =<4 Range: (2,4] Range: -
Example B Example B Example B
Domain: x = —4 Domain: [—4, o) Domain:
Range:y =3 Range: (o, 3] Range:
Tﬂelr;equallty qyr;‘lhol_q _______________ Brackets are used to show the
< EE2,F interval.
Solid circles indicate the number is
Set Notation: [ if the number is included included.
x€R : The domain is the set of real (if the number is not included
numbers Hollow circles indicate the number is
oo is used if the set does not end. not included.
< 0, yeR}: The range is the
{_J"}’f ]J’ }b 0 “gh (—oo,0): No upper or lower limit, or,
set of real numbers less than or “all real numbers”.
equal to zero.
(3,50): All real numbers greater than
3.

P age 16 |Relations Copyright Mathbeacon.com. Use with permission. Do not use after June 2019
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48, Ifarelation continues in
both directions:
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Use Interval Notation:
Domain: :
Range: :

......................................... o

51. The relation has a starting :
point and a finishing :

point:
]
"
)
1.
Use words: .
Domain:
Range: :

49, The relation has a starting
point but no ending point:
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Use Inequalities:
Domain:
Range:

52. The relation has a starting
point and a finishing
point:

EEwE b-l-t--.

Use Inequalities:
Domain:
Range:

Updated June 2018

50. The relation has a non-

permissible value:
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Use Number Lines:
Domain:
Range:

53. The relation has no
starting point or finishing

point:
y
o
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Use Interval Notation:

i Domain:

Range:

54. Interval Notation:

Using a Number Line:

Write a set of instructions for finding the domain of a function in:

" se. Using Inequalities:

P age 17 |Relations
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57. Try to match each of the following graphs with domain and range below. (There are three on each

graph)
A. xeR, yeR
T p
= b B. [19]and [-71]
&) )
g ] | C. {x|xeR}, {yly < 0,yeR}
ot} a
. 1 D. domain[4,9], range(4,7]
o W
=R T - T TN
ALY RN L E. {x|x=-7xeR}, {yvly= LyeR}
I ls -q % :
ls \ W ] 1Y . ’! F. Domain is all real numbers from -5 to 8.
i NG Range is all real numbers from 3 to 8.
E]
1 1

Find the domain and range for each of the following graphs.

58. Use set notation: : 59. Use interval notation: : 60. Use number lines:
1 E E 1
o 4 ! 1 ! . 4 L
Il A i Ll i B
7 i ' 8| H 1
8 4 ' z I
3 8 H — )
] 4 [ ol
3 4 4 3
a
A ' T FEEEEEA R i
1
TSR ! TS
> ! 1 e !
A la H 2 ! \\ la /r
A | N N HHL
4 H e H i —
i : ! s : -
7 la H z H s
x g H o i "
il H A H i1
] 1 i
domain : domain : domain
range : range. : range
P age 18 |Relations Copyright Mathbeacon.com. Use with permission. Do not use after June 2019
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Find the domain and range for each of the following graphs.

61. Use set notation: 62. Use interval notation: 63. Use number lines:

1 E . 1 E 1
P : 1 Ta : 3
i ; i : i
&) : &) : [
" H - B ! 5
J 13 i T 3| i 1l
' ™S 2] '
1 I H \u\ 1 1 1
1 S N AR : ¥ TRGTT T : ¥ L UL RS, i
12 [ i i
2 ' ™ | 2
n ' RN AN ' "
ls ; 1T 1 s
" H M H "
7 : | IR Ny 7
e ' | s H "
la H | Ll s | H "
1 H | i 1 ' i
domain : domain : domain
range : range i range
______________ e
64. Use alist (discrete): : 65. Use alist (discrete): : 66. Use interval notation:
P : [TTa}- s 3
1 E 7] E __e\ 1]
5 ; & H
A ' Py A ' 5
| H T 1 : h N 4
Fl ' 3l ' ", Fa
2 : | 2] ! A 2
1 ' 1 ' 1
H 4 H I
2 : 2 5 \
£ H 1 3 H i3
& : i 2 : G %
lg H | s : "
: | 7 ! 2
5] ' 1 i ] i
1 ; 1 8 ; 1]
1 ! 1 " ! "
domain ; domain ; domain____
range, : range : range
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