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Introduction

This beoklet contains & sample activity of an
INDIVIDUALIZED INSTRUCTION MODULE based upon a specific
performance cbjective in mathematics. The student is
told at the beginning of the activity precisely what he
is expected to be able to do at the end of the activity.
He 1is also told at the beginning of the activity where
the activity fits into the instruction module's learning
hierarchy.

Agreement between the performance specified in the
objective, the performance taught in the instruction
activity, and performance required on the posttest was
a key criteria during the development of this material.
This booklet is a "first-generation"” edition of the
material.

Information concerning the cqmplete INDIVIDUALIZED
INSTRUCTION MODULE may be obtained by writing:

Dr. J. Marvin Cook

University of Maryland Baltimore
County

5401 Wilkens Avenue
Baltimore, Maryland 21228
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The Objectives of Lesson VI{ Zontinued

When you have completed Lesson VII-b, you should be

able to perform the following three tasks:

Task 1l: GIVEN an equation from
Set B and a value of Xx,
COMPUTE the corresponding
value of y.

The Set B referred to in tane above statement of Task 1 is:

y 'x + al
y= xX+b
y= c.x
Note: a, b, and ¢ are inteyers

Example of Task 1l:

GIVEN the equation

COMPUTE the correspodding

value of y.

Solution: y = f-4 - 5’ = |-9] =9




Task 2: GIVEN a relation from the
set of relations shown below,
CONSTRUCT a table of ordered
pairs from which the graph of
the relation could be constructed.

The set of rslations referred to in the above statement of

Task 2 is:

i(X. y) ; Yy > |x+a}l,x real}
ftx. ¥) | ¥y 2 x+b, xrea}
[(X.y) |y > ¢ = x, x real}

Note: > may be replacad by = , > , < ,
or < ;
a, b, ¢, 4, arnd ¢ are integers.

Example of Task 2:
GIVEN tae relation
{x, y) |y < 3 -x, x real}
CONSTRUCT a table of ordered

pairs from which the graph of
the relation could be constructed.

Solution: X -1)1 |3
yt4t2]0



Task 3: GIVEN a relation from
Set A,
CONSTRUCT a graph of
its solution set.

The Set A referred to in the abova statement of Task 3 is:

i(X. y) , y
{ =, y)l y

|x +a , , X real}
X +b, X real
c ~X, % real}

d , % real}

A
—
¥
s
"
VN W W

@, X real?

Note: 2 may be replacad by == , > , < ,
or £ ;
a, b, ¢, d, and e are integers.

Example of Task 3:

GIVEN the relation

{(x. y){ b'e ?,lx+2’ ' xreal]
CONSTRUCT a graph of its solution

set.

Solution: X !-6 }-4 l-z l ° l 2

4
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LEARNING SEQUENCE

GIVEMN & systen of two relations
of the type in Set A;CONSTRUCT
8 praph of its solution set aud
NAME 1he golution set in terme
of the U o¢r N of poinrs, line
segzents, rays, half-lines,

aogles, or tris:;les.

A GIVEN the graph of & system
of two relations of the
type fn Set A;NAMELhe so-
lution set in terms of the
U or h of poincs, line
segmenty, rays, half-1lines,
angles, or trisngles.

| N

0 [—J QL_' N

GIVEN tvo relstfons
of the type {n Set A;
CONSTRUCT & graph
cf the solution set
of each relstfon.

GIVEN the graphs of two
telations of the type
in Set A; IDENTFY by
shading the N of the
two grayhs,

the U

half-lines
trisngles.

B GIVEM ¢ figure -howlnﬂ C rGWEN & velation
the N of graphs of

tvo relations of the
type 1n Set A; NAME
the set of points

wvhich {a the N of the
two graphs {n terms of
o1 N of pointe,
1ine segments, reays,

sngles, or I

from Set A,

CONSTRUCT ¢ graph of
ite solution set.

e [ —

e 1]

A GiVEN the grapha of
relations from Set A
with the shadcd re-
gioze or helf-planes
deleted; IDENTIFY by
shading the half-
plones or regious
vhich setief7 the {n-
equality for earh re-
lation.

B GIVEN & relstion from
Port 1 of Set A,

CONSTRUCT & tadls of
ordered pairs frou
wvhich the graph of
the relation cculd
be conatructed.

GIVEN the graphs of . 8
cozbinations of two of
the following sets of
pointa on a line:
points, lines, line
segments, half-lines,
or vaysj IDERNFY
thefr i by ahriing on

the shaded

GIVEN the graphs and C

binationa of two of
the following aseta of
points on a line:
points, lines, lire
segments, half-lines
or rays ;NAME the N

GIVEN & set of ot
least four ordered
pairs, IDENTIFY the
points on & Certesiar
plene wvhich correapend
to the ordered paiie
by pletiing tha points
ond paming them by the

N of cor-

D GIYEN an equetion fion

Set B end o value cf x,

COMPUTE the correspond-
ing value of y.

the 1line, set in terms of the coiresponding srdered
polats, 1ine segments, paire.
half-1ines, or rays.
Set Al Set b2
- .
Part 1. Jle,y) ly21(x ¢ al | x teal} yolxtal
h-!)l’%l#b.xrul yoa+b
(x,2)1y2 ¢~ 2, x resls yreex
Part 2. (x,y) 1 y> 4, x tesl Fet:t a, b, and ¢ sre §ntegera.
(x, 3} 1x) ¢, % real
- o am . B e M w eV ana® e - e - P N
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The place of Ledgson VII-b is shown on the OPPOSITE
PAGE by the three red blocks. The lesson begins with the
task of step l-D and progresses to step 2-B and then to
step 3~C. Having already acquired the skill to perform the
task of step 2-A (shown in blue), acquiring the skill to
perform the task of step 2-B will equip you to learn to
perform the task of step 3-C.

Why does the author want you to acquire the skill for
step 3-C ? He considers the skill of step 3-C will enable
you to learn to perform the task of step 4~B. Lesson VIIl-a
will be concerned with step 4-B. Refer to the example of
step 4-B in the green folder to ohtain an idea of what type

of task Lesson V1I-b leads into.

Turn the page.
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Vii-b. CONSTRUCTING GRAPHS

We have discussed ordered pairs (x, y) in previous
lessons. For each value of X in an ordered pair, there is
a corresponding value of y. 1In the ordered pair (-1, 4) the
value of X is -1 and the corresponding value of y is 4 .

Ordered pairs are the coordinates of points on a Cartesian

\"

plane: - ' 4).

Equations like y = x + 5 have sets of ordered pairs
which satisfy the conditions of the equation. For the
equation y = x + 5 , there s a gpecific set of ordered
pairs which satisfy the equation. That is, there i8 a
golution get of gxdered pajrs for y = x + 5 . The relation
{(x, y) I ysx+2,x realj descr.ibeu the solution set
of y = x + 2 . The solution get is determined by computing
corresponding values of y for different selected values of x .
For the equation y = x + 5 , let x = 0 . The corresponding
value of y can be computed by substituting O for x in the

equation

v~
85 8
wox
+ +
(1 WT
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-2 -
Thus, when x = 0 , y = 5 , That is, (0, 5) is a member cf
the solution set described bt the relation
{(x. y) !y=x+5. xreal}.
If x = 2, let's compute the corresponding vaiue of

y for y =% + 5

L
#na
w0
+ +
[3, 00,

Thus, (-2, 3) is also a menmber of the solution sct of the
relation {(x. y) { y=x+5,xn real} .

Consider the equation y = -3 - x , Let » = 0 :
-3 =X

-3 -0
-3

K
nuan

(0, -3) is therefore a member of the solution set of the
relation i(x, y) i y =-3 ~2, xreal} . For x = -4

-3 - X
“3 -~ (-4)
-3 + 4
1l

K
Buapn

(-4, 1) 38 a member of the solution get of
tt(x, y) I y =<3 -x, xreal} . also.

Some equations may involve absolute values; for
example, y = jx + 6[ . We mentioned in Legson VII-a thut
the absolute value of a number like -5 was +5 . That s,
|-s| =5 . Aleo, [+7] = 47 . The absolute value of a

number refers to the digtance of that number from 0 .

e o
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Consider the location of the point representing -5 on the

number line: “how far 7 W
/%-—/\..—‘——\
e} -+ e o —l
-5 0
How far is =5 from 0 ? . Did you write "5" cr

"5 units"? You are correct. We certainly don't say, "Joe is
standing -5 feet to the left of the table and Jack is stand-‘
ing 7 feet to the right of the table.” Distance is always
given in texms of a pogitive number. When we are working

with distance we are interested in the absolute number of

units from one point to another point. pDirection is of no
consequence. The distance frcm -5 to O is the same as the
distance from 0 to -5 . The abgsolute value pymbol is used
to denote distance. Thus, [-5] = +5 and [+5] = 45 .
Consider the equation y = ’x -4 ’ and let x = -3 .

What is the corresponding value of y ? Computing for y :

a n
—
2 -
w
1]
)
>
Oy
s

substituting -3 for x ,

I A
]
i
-3
———

(=3, 7) is a menber of the set of ordered pairs which satisfy

the relation f(x, y) l y= !x - 4[ . X real} .

10
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let x = 6 for y = lx - 4’ :
Y Jx-4l
y =6 - 4|

y = {2|
y=2

For each of the following equations gompute the cor-

responding values of y for the values of X given (ghow your

calculations):
1. Compute y fromy =x -7,

a, when x = ~4

b, when x =0

c. vhen x =3

11

TEANRES



4--"

-5

2. Compute y from Yy=5=-x,

b,

Co.

when x = -3
when x = 0
vhen x = 3

3. Compute y from y = [x -2’ ,

A.

b.

vhen x = =2

when x = 0

12




¢. when x = 2

d. when % = 4

@. when x = 6

Solutions to these problems are found on page 29 .,

In Lesson IX in our discussion on the line, we noted
that any two points define the location of a line. Suppose
we denote two points on a Cartesian plane by their ordered

pairs:

% -
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Next, let's draw a line through the two points:

“&.

(-2, 4)

;“'k
\ia;-i)

Hence, knowing two ordered pairs we have been zble to draw a
gtraight line on a Cartesian plane. Of course, there are
also other points on the line. Notice that the point (0, 2)

is on the line:

The peoint [a, b) is noted here to illustrate that there can
be points on a line in a plane whose coordinates are real
numbers but not integers. A line on a plane includes all
real values of x . However, we have noted that only fwo

points are needed to establish the location of a line.

In Lesson VII~a, we stated that a relation or its
graph descrides the solution set of an equation or an

inequality. Let's consider the solution set of y = 2 - x ,

A 1 Y
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with the domain of x being the real numbers. The solution

set is described by the relation {(x, y) I y=2-x, x real}.
In order to describe the solution set of y = 2 - x with a
graph, we must plot the points of ordered pairs which gatisfy
the relation i{x, y) | y=2-x,x real}.

Since the domain of x is the get of real numbers, we

can choose X to be ~3 . What is the corresponding value of

y ? Substituting =3 for x , we have:

-3)

4+ 11
[P

T
o N

That is, (-3, 5) is a member of the solution set.

Letting x = -2 , we have:

y=2-X

y =2 - (=2)
y=2H+2
y=4

(-2, 4) is also a member of the solution set.
Perhaps a chart or table might help us to organize

our findings:

The table of ordered pairs shows that when x = -3 , y =5

and when x = =2 , y & 4 ,

15
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Let's determine more ordered pairs in the solution
get and place them in the table of ordered pajrg. For

X = =1 :

i 0un

Hence,

For x = 0

SR
B Wi

Hence,

For x =1 1

Hence,

16




For x = 2

Yy =2 =-x
y=2-2
y=0
Eence,
xi-3 -2 -llOIIlz

For x = 3

K
nns

Hence,
s ]2 |2

Plotting the ordexed pairs in the table, we have:
44
{(35)
€2,4)
-1,3)
o,2)

The line is dxawn golid kecause the domain of x is the set
of real numberg. Since the graph of the relation
i(X. Y} ly-z -X, xreal}isaune, only two ordered

paixs would have been reguired. Perhaps a third ordered
pair would have been helpful to check the accuracy of the

4 tncdenn 1.2 - —
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other two ordered pairs. That is, if all three points com-
puted do not lie on a straight line, we_know that at least
one of the ordered pairs was incorrectly computed.
Selecting any three values qf X we could have computed
the corresponding values of y and cbtained a table of ordered
pairs. If we had selected x = -2 , x =1, and x = 3 , we

would have had the table:

Xxi{~211]3

vy 4(1}-1

and the graph:

Since the graph of eguations of these two types

y=x +b
and y = o =X

(Note: b and ¢ are integers)

are alwave strajaht lines, we can plot their graphs by com-
puting the ordered paire for only thrae points for each

equation.
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Let's construct the table of ordered pairs from which
the graph of the relation ffx, y) I Y=x+3,x real}
Since apv fhree pojnts are sufficient
to plot the straidht line, we cap select anv three values of

Let's choose x = -4 , x = -2 , x = 0 and compute the

could be constructed.

.

corresponding y's to complete the table:

xl-4J 2| o0
ol | ]

y= x+3 y= x +) y=x+3
y=-=4+3 y=+2+3 y=0+3
y=-l y=1 y =3
Hence, we have the tahle of ordered pairs:
x| -4 l ~2 0
yl -1 l 1 [ 3
Notice, that fo gonvenjerce and ease in Rlotting the values

of x start from some low value and increase in value by the

incraase of 2 units
increase of 2 units

-4 to =2
=2 to O

same amount; i.e.:

Here are several relations for you to practice
constructing tables of ordered pairs from which the graph

of each relation could be constructed:
i(xa y) l y=x -3, x real }

b3

Y

o hame 8
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-1} =

X -5, x real }

5. ftx.. v |y

()

-
x

i
l<
u

3-x,xrea1}

7. {(x, y) \ 4

] ||
v ]

solutions for these problems are found on page 29 ,

=2 - %, xreal}

You rezall in Lesson ViI-a that we worked with graphs

which had the shape of an angle:

M

>

The graph of an equation involving an abgolute ralue alwaye

has this angle shape. JNotice that there are no values of y

vhich are negative.
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Let's check that statement by seeing what tho graph
of the relation {(x, y) ‘ y = {x - 2, . real} looks
like. Selecting values for x we have the incomplete table.
x|-z' ol 2{ 4|6

vl

Computing the corresponding values of each y like you éid
in your practice work on page S5 , we have
xl-zlo! 2|4|s

y|4

2|o|zl4

Plotting the points from the tadble, we have the graph:

by

(-2.4

(0,2)

(6,%4)

[ ) S S| & )x
(z,0)

Notice that in the above graph the three points on
each ray, 1nc1ud1ng. a common point (2, 0) at the vertex of
the angle, were a sufficient number of points (total of five)
to draw the grarh. The graph of the equution y = Ix - 2!

is 80l1id rather than just the points corresponding to the

table of ordered pairs because the domalr of x is the set of
real rumbers. jhe value of v ak the vertsx of she anale will
o alwave ba O for auch an souation avy = [x ~ 2.
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Let's construct the table for the relation

{(x, y) ] y=|x+3],x zeal} . Only five points are
necessary, 80 we will select only five values of X, However,
since we've stated that the value of y at the vertex of the
graph will always be 0 , then let's first choose a value of
X whoge corresponding value of y is 0 , Letting x = -3 will
sasure that y = 0 :

ymlxes]

y = f—3 + 3[

y=|of

y=20
Therefore, we can begin the construction of the table of

ordered pairs at the point (-3, 0) :

SN
v"|°||

Notice that since the vertex of the angle is the center point

of the graph, we place the orxdered pair (-3, 0) in the center
position in the table. Muoving in equ:. distance ateps to

the left and to the right of x = -3 , we have

% |-7’-5|-3L—11 1

vl ] Lol |

T e e e e e e e 5 = i e S @O
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Computing the corrasponding values of y

y =[x+ 3] y =[x +3]
y=[-7+3| y=(-5+3[
y = [-4| y = |-2| i
Yy =4 y =2
y=|x+3} y=|x+3[
y='~1+3[ y=|1+3]
y =2 Y = |4f
y=2 y =4

The coinpleted table is

x|-7}-sf3fr s

el o]z s

X
e

Dy Y

and the graph looks like

construct the table of values for the relation

{(x. y)\yalx-«t‘,xrenl}:

J
TERRR

2R
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Remenber that ALL VALUES OF y WILL BE EITHER‘O CR A POSITIVE
NUMBER. If your computations for y yield a negative value
for vy , you have made_an error. Except for the center point,
you may use any value of X in the table. One correct table

using equal ateps of two from the value of x at the vertex is

x]o[2!4|5|a

y|4|2|o|2|4
Here are several other relations for your practice:

8. Construct tha table of ordered pairs for the
relation ? (x, y) \ y={x-21,= real}

1]
vl 11 1]

9. Construct the table of ordered pairs for
?(xe y) I y=|x+2), x real}

X

Y

i0. Construct the table of ordered pairs for
{(x. y) l y=|x=3[,x real}

d

v

Solutiong t¢» these problems are shown on page 30 .

24
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when a relation involves an inequality, we use the
table of ordered pajrs to graph the edge of the region which
48 to be shaded. Considex the relation z(x, y) ’ y 2 [x+ 3| .
x real'S . In order to construct the graph of this relation

we perform the following three steps:

i. Construct the table of ordered pairs of the
oguation y = ]x + 3] .
ii. Plot the ordered pairs from the tahle to locate

the edge of the shaded xegion of the graph of the
inegualjity.

{ii. Determine as we did in Lesson VII-a whether or
not the origin is in the shaded region; shade the
appropriate region.

Let's go through each of these steps for the relation
{(x, y)l Y Z'x+3' ' xreal} t

i, x |-7 |-s |-3|-1 |1

yl 4|2‘o|2|4

ii.
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tidi. ¥ b Ix + 3‘
substituting (0, 0) , 0 = |0 + 3|
0= {43 |
o>3 is not true .
Therefore, we have
A Y%
—>> X

If you were asked to conatruct the table of ordered
pairs from which the graph of the relation
? (%, y) l y < |x - ll . X real} could be constructed,
you would perform atep (i.) as follows:

Set: y = ‘x - 1,
x |-3]-1[ 1[3]5
y | _ I I ol '
Complete the construction of the
R LTSS E EA

Y I q l 2 I 0 I 2 | 4

Choose the valies of x 3

Notice step (i.) is the same whether the inequality is of

the foxm £, 2 , £, or >,

26
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Later in this lesson you will be asked to construct a

graph for a relation similar to i(x, y) J y < ’x - 1],

X real-} . Steps (i.), (il.), and (1ii.) should be followed:

i. We have already constructed the table.
x [-3}1]1)3}]s

NP

1i. 8Since we have < , the edge of the shaded region

will be dgshed:
® e 7
\ i
N, v
7/
53— | 2 %—n_n_l_» x

|

iii. Cchecking the origin (0, 0)

substituting (0, 0},

Hence, we have

y < lx - ll
0o <|o -1
0 < |-1]

0 <1

is true
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construct the table of ordered palxs from which the
graph of each of the two following relations could be con-
structed:
11. {(x. y)l y 2|x+2|,xtea1}
. ) l

v

12. {(x,y)l 4 >|x-4‘.xrea1}

*]

b 4

Solutions for these problems are shown on page 30 .

Now, let's try bring what we have learned about con-
structing graphs of relations into a clear focus. We kiuw

that:

i. If we are working with an inequality with € or
2 , the gdqe of the shaded region on the plane

will be polid:
ii. If we are working with an inequality with < or

> , the edge of the shaded region on the plane
will be dashed:

1ii. If we are working with a relation involving an
ineguality, we conatruct the table of ordered
pairs using an eguations

iv. 1If we are working with a relation involving an
ineguality, the graph will have a shaded xegion.
while if the relation involves only an eguation.
the graph will not bava a shaded region
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v. If we are working with a relation involving an
inegquality, the location of the shaded region is
determined by whether or not the origin (0, 0)
satisfies the conditions of the inequality.

There are some relations for which it is not necessary
to construct tables of ordered pairs in order to construct
their graphs. Consider the line shown on the Cartesian

Plane shown below: 1

A

Now, let's notice the coordinates of scme points on the line.

A

r ?} (2,5)

] By (2,%)
...... 1 .(‘?‘g) N

131 (41)_

+£</(A4>

The value cf x for every point is x = 2 ., It doesn't seem
to matter what the value of y is for points on the line, the

X = 2, Hence, the line is the graph of the relation

{(x, y) l X=2,x real} .
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Given the relation {(x, y) } x =2 , % real } .

the graph is At

- A

PP RS S SR " PO ST T Y
T T —t—t

The graphs of the following two relations are 2onstructed

in the same manner:

{(x, Y) | x =3 =5, x xeal} AY

i(x, y) ‘ x=3,x real}

RPN STRTES SRS
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Consider the graph of the line shown below and notice

the coordinate points on the line:

49 It o
-~ - » 3
('Z, 4) J' (014)

—— >

For every point on the line, y = 4 . Hence, the line is the
graph of the relation i(x, y) , y =4, x real } .
The graphs of the following two relations are con-

structed in the same way:

{(x.y) \ y--l.xxe.al} A‘}’

{(8. y)l y=13, xreal}

/\\3
i

31
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construct the graph for the relation

?(x,y)|x=-1.xreal}:
\,b,

13,
s =2 4
The solution is shown on page 30 .

If the relation involves an inequality then ‘the graph

includes a shaded region. Several relations and their respec-

—t—
{4

tive graphs are shown below:

i. f(x. y)l y =22, xreal}

In (i.) notice that the ordered pairs in the solution set
conaist of all ordered pairs for which the y coordinate is
> 2 ., Select any point in the shaded region or on the line

to convincé yourself that ites y coorcinate is 2> 2 .

32
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it. {(x, y) l ¥y >3, =% real}

In (ii.), notice that > and the dashed line “go together."

iii. {(x, y) \ X ¢ -2, X real}

~

NN

v. E(x, y)lxd -2,xreal}

N

i

To assure yourgelf that you can construct graphs when

given relations, practice on +these . problems:




14,

15.

16,

- 27 -

Given the relation

i(x.y)l y < -2.xrea1}
Construct a graph of its solution set.

/\‘}

Given the relation

i(x. y) l y = lx - 3l. X real }
Construcet the graph of its solution set.

1%

> x

Given the relation

{(x, y) l Yy > ,x - 2’ , X real}
Construct the graph of its solution set.

| 1

Note: Remember that > and a dpthed edge
*go tc¢gethex.”
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17. Given the relation
€(x, yY)|y £1=-x, x real}
Construct He 7ra./;k of s solvbion sef.

Y

>X

Note: Remember that € and a golid edge
"go together."

Solutions of these problems are shown on page 31 .
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Anawers to Performance Tasks
Pages 4, 5, and 6.

1ao = "‘11
lb.
lc.
2a.
2b.

Y
Y
Y
Y
Yy
2¢. Y
Y
Y
Yy
Y
Yy
3.

]
1
-~J

3a.
3b.
3c.
ida.
le.

]
NONLNNNO S

Pages 12 and 1

(The tables are correct solutions. However, you:
table may be different if you chose different values

of x .)

4, X| =3|{-1| 1
y| -6|-4{-2

5. x| =2{ 0| 2
y| 3] 5{7

6. x| -1l 1§ 3
Y 4| 24 ©

7. X “3 -1 1
Y 1= -3

36
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Page 17,

{(These tables aru correct solutions. However, your

table way be different except the center pogjition
depending upon what valuea of x you selected. Thare

must be five ordered pairs.)

8. x| =3{-1] 1} 3|5

y| 41 2|1 0] 2| 4

10. x| =11 1| 3|5}]7

Page 21.

(If you chose different values of % , your table may
be different, except for the center position.)

11. x -61-4 -2l 0] 2
y —4|2 ol 2|4

12. xo|24se

y4|2024

Page 25.

13. A4

—_—t—t—f - |ttt X

"™ . R o
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Page 27.

14,

xl -ll 1| 3I 5] 7

15.

16. X I-Zl OI ZI 4' 6

a8




