[ J
™ Grade level: secondary
TI - nsp ' r e Subject: mathematics

Time required: 30-45 minutes

TI-Nspire Activity: Transformations-Vertical and Horizontal Shifts

By: Rebekah Boyd

Activity Overview
Through exploration, students will discover the rules of vertical and horizontal shifts on functions. In

this activity, students will be using the function: f(x) = (x—c)? +d and explore what affect the
variables c, and d have on the following parent functions:

f(x)=x°
f(x) =X
f(x)=x

f(x)=~/x
Concepts
Tennessee
Algebra 2: SP1 3103.3.10 Identify and/or graph a variety of functions and their transformations.
Advanced Algebra and Trigonometry: graph a variety of functions using transformations
PreCalculus: graph transformations and combinations of transformations for all basic functions

Teacher Preparation

This activity is designed as an introduction to transformations in Algebra 2, but it can also be used a
reteach activity for Advanced Algebra and Trigonometry and PreCalculus. Each student needs a
copy of the handout and the .tns file loaded onto their handheld.

The Classroom.

This activity can be completed individually or with students working with a partner, or as a teacher-
led, whole class discussion.

-You will be using the transformations-vertical-horizontal-shift.tns file for the TI-Nspire.
-You will also need copies of the student sheet Transformations-Vertical-Horizontal shift-student.doc
for each student.
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Part 1: To go from page 1.1 to page 1.2: press () right arrow.
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Part 2: Vertical Shifts

In this section, students will begin with d and explore how adding
or subtracting a value to the parent function affects the function.

There are 2 ways to manipulate the slider: either a) double click
on the value that d is equal to or b) move the cursor over the
slider and grab the moving bar.

First move the slider up and explore what occurs when

d > 0. Have students record the results on the student worksheet.

Answer:
When d > 0: the parent function is moved up the y-axis.

Next move the slider down and explore what occurs when d < 0.
Have students record the results on the student worksheet.

Answer:
When d < 0: the parent function is moved down the y-axis.

1 |PRAD AUTO REAL

On the following problems, you will be
moving different sliders to determine how the
graph of a function is transformed by adding
or multiplying by different constants.

Record your observations on your handout.

I
)] 2.1 PRAD AUTO REAL 0
Mowve the slider for d.
On your worksheet, record the pattern you
are seeing in each of the following cases:
ad>0
byd<0
PRAD AUTO REAL 0
N v
d = 0.
c-
A T ox
H
f1(x)=x?+d
i

flx)=x2+d
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Part 3: Horizontal Shifts
f(x)=(x-c)*

In this section, students will explore the affects of adding or
subtracting a value to the x before squaring, taking the square
root, etc. The base equation prior to inserting in values for the
variables has a subtraction sign between the x and the c. Thus
when we want c¢ to be positive, the function will say (x — ¢) and
when c is to be negative, the function will say (x + c).

There are 2 ways to manipulate the slider: either a) double click
on the value that c is equal to or b) move the cursor over the
slider and grab the moving bar.

First move the slider to the right and explore what occurs when
c > 0. Have students record the results on the student
worksheet.

Answer:

When ¢ > 0: the parent function is moved to the right on the

X-axis.

a0 22] .1 PrRAD AUTO REAL i}

Mowe the slider for c. )¢

On your worksheet, record the pattern you

are seeing in each of the following cases:

ajc=0

byc<0

{22284 3.2 PrAD AUTO REAL i}

~y

f1(x)=(x-¢)?

=5 5.

Next move the slider down and explore what occurs when ¢ < 0. Have students record the results on

the student worksheet.

Answer:

When ¢ < 0: the parent function is moved to the left on the x-axis.
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Part 4: Vertical and Horizontal Shifts Combined

Students will be combining horizontal and vertical shifts in this
section.

Thus far, each slider has just moved the graph on either the x-axis

or the y-axis. Students will notice that by moving both sliders, the
graph leaves the axis and enters the 4-quadrants.

The student should notice the following:

a) Whend >0 and c > 0, the base of the graph is located in
the first quadrant.

b) When d >0 and c <0, the base of the graph is located in
the second quadrant.

1.2 | 4.1 |PRAD AUTO REAL A

~

rmove both sliders.

quadrants?

be combined on the graph.

The movements of slider ¢ and slider d can

Notice what happens to the graph when you

Can the graph be moved into all four

v

PRAD AUTO REAL x
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d =
5
1 =5
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b
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1) =(x-c)?+d

Page 4




[ J
™ Grade level: secondary
TI - nsp ' r e Subject: mathematics

Time required: 30-45 minutes

. QIR 2 e 8
C) When d <0 and c< 01 the base Of the graph is |Ocated 3.1 ) 3.2 | 4.1 | 4.2 [PRAD AUTO REAL [

Xy .
in the third quadrant, g s
i B x
7 = ———
A
=35
I
1) =(x-c)?+d - >

d) When d <0 and c > 0, the base of the graph is located (&1 ] 82 &i] 4.2 PraD AUTO REAL ]

in the fourth quadrant. v af2
ST
Fi "_-“ x
.= k
-5
c =34
IIIII } [}
1) =(x-¢)2 +d - >

Students are to record examples of the equations found that place each graph into each quadrant on
the handout.

Ex:

Quadrant 1: (x — 3.4)*+ 1.7

Quadrant 2: (x - -3.5)>+1.6 = (x + 3.5)* + 1.6
Quadrant 3: (x - -3.5)>— 2.8 = (x + 3.5)*— 2.8

Quadrant 4: (x — 3.4)* - 2
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Continued exploration with additional parent functions:
Part 5: Absolute value function
In this section, students can explore that these rules apply to

more parent functions other than f(x) = x°.

In problem 5, students are exploring the parent function of
absolute value. f(x)=|x—c|+d

On their worksheet, students are asked to describe the
movement of the function.

Answer: Behaves the same: ¢ moves the function left and
right and d moves the function up and down.

They are then asked to sketch the graph of:

f(x)=|x-2.4/-3.9

ﬂ 5.2

* i

Using the following page, move the sliders as

you did before.

Did they behave the same as before?

Record your answer on your handout.

'S2'|P RAD AUTO REAL

x B

PRAD AUTO REAL & B
Ay #
d =0
-
_'I' .
: n
fx)=pe-c|+d o "o
1] 1] 1] .Jl 1] 1
=5 5.

f(x)=|x—c|+d
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In problem 6, students are exploring the cubic function. P raD AUTO REAL - R

3 Using the following page, move the sliders as
f (X) = (X - C) +d you did before.

Did they behave the same as before?

. . Record your answer on your handout.
On their worksheet, students are asked to describe the

movement of the function.

S2)Em)] 52 [BPr0 avto REaL B
file)=lx-c?+a |7

=
w

Answer: Behaves the same: ¢ moves the function left and
right and d moves the function up and down.

e

|
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They are then asked to sketch the graph of:

f(x)=(x+4.1)°+.8

fl=(-c)?+q 17 d = 3
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In problem 7, students are exploring the square root function. __
82 7.1 PrRAD AUTO REAL %

f(x) = /X —c+d Using the following page, move the sliders as
( ) you did before.

Did they behave the same as before?

On their worksheet, students are asked to describe the Record your answer on your handout.
movement of the function.

x

Answer: Behaves the same: ¢ moves the function left and

right and d moves the function up and down. @ ) /

!

¢ = o. ()= fx-c +d

They are then asked to sketch the graph of:
f(x)=+4x-15-2
7.2 | RAD AUTO REAL L
A
d = 2 ’
5 -
_\ . ! x
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-5 -
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