%3 Exponential Transformations Name

Student Activity @@@ Class

Open the TI-Nspire document Exponential_Transformations.tns. [N ' 12127 BRIl

Exponential Transformations

The graph of any function can be moved on the x- and y-axes by Grab the $4dsF on aach paga and deterriins

following a few rules. In this activity, you will discover these rules the effects on the graph.
for exponential functions.
y = a-base®™ ™™ 4 k

Move to page 1.2.
For this activity, the function used is y = a-3°*" + k. This activity's investigations also work for any base

bsuchthatb>0and b # 1.

1. a. What effect does dragging the k-value have on the parent function y = 3* ? What happens

algebraically to the point (0, 1) in terms of k as the graph is translated up or down?

: ; : c—talues = Vertice|
Taerasing k-valves = el trons lakon vp Vecreas ny k—walees = Py a\f-w.\
b. Name the transformation, including its distance and direction, when the function y = 3 Hown

changes to y = 3x+ 2. How does the point (0, 1) change?
Trowns labrom vp 2 vn'bs . 2 is added o y—cooreivate = co, 1+2)=(0,3)
Move to page 2.1.
2. Change the h-value by grabbing and dragging the slider.

a. What happens to the equation and graph when h > 0?
Eauabrvm chovnges o exponient x—h . Incnca._sn-b h—wvotmes = I“"—'""tf"c’“‘i*l
et labeonn right . Decreas ey lh veclues = horipeonin| Frerns ladn, (e
b. Christina says that the point (0, 1) on the parent function translates to (=2, 1) when she
drags the h-value to —2 because the y-value is being multiplied by —2. Is her explanation
mathematically correct? Explain. Change the h-value and confirm your explanation by
grabbing and dragging the slider.  No | has norhny fo che witn mulltiplia how |
The pomm+ (0,1 hoas been Provns (abed o Tre lef +v (=2,0).
c. Name the transformation, including its distance and direction, when the function y = 3*
changes to y =3%2.
Hovizoabd Frwalekin, rroht 2 w."*s.
Move to page 3.1.
3. Change the a-value by clicking on the arrows.

X a. When the a-value is 0.5, explain why the point (1, 3) becomes the transformed . P W gy £
7:.058% point(1,1.5. a>! er o&~l =D vertrel 5-{—,1-47%\, negedrive et o o = Nw“?‘:‘
-:0:5_(;) “lcac | ,a®Oo =D vevkwal shrink (ompesrun) d
=I5 b. What happens to the point (1, 3) when the function changes from y =3* to y =2.3*?
Co o+ (1,3) What transformation occurred?

bevwwes (1,1-5) y:z.z’:z.3zg > (16) . So f-{-. (1(3) “Yeewrmes (I,6).
The graph bewmes verbrally stretcied by fucto, of 2.
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Move to page 4.1.

4. Change the b-value by clicking on the arrows.

a. When b <0, what happens to the point (0, 1)? If b < 0, what happens to the graph?
Mﬁ'l("lﬂﬂ—j . N'e.f,a'{-l:"-*- b - wolues Nefiect graph v~

b —o% 5
b. What other effects does the b-value have on the graph? —
vl ev b<<-1l = he Adondel Shra CW—P’&}FW‘IQ

—lzbvelr y» bo = hevitonta) Shedfel

c. Suppose the function changes from y =3* to y = 32, Describe the transformation that

occurs. Hrv ioded  shrim

Move to page 5.1.

5. Apply what you have learned and change the values of h and k (by dragging their
sliders) and of a and b (by clicking their arrows) so that in the displayed domain, the
solid graph is transformed to the dashed graph. It will say Correct! when you have done

oy
it correctly. s bls

Ave ot So Wb [

Write the function you arrived at here. Describe your thg.lg{process of getting to the
answer. 0.5(x-3

7:’ b0 [ S 42 (MUH- +r3)

6. David says that positive a-values greater than 1 cause the function to stretch vertically. Is he
correct? Explain. No . He'll be toreet forv Sl  Lalues of o )
Porkit vadmes oF & exarmapn y froma 3 4o 5. 3 iF ke Uses

value Frem ff-v'lijm%waawmk,
7. Leon says that changing y = 3% to y = 3**4 results in its graph having a horizontal translation of A
) : x—h = Lif ht-h UmpLj
4 units to the right. Is Leon correct? Why or why not? y= bose Bdes ik

MO} 4 vk to he e y = 'loang{—h = ohi R bk b wils

8. a. Write the function that transforms y = /x horizontally to the left 5 units and has a vertical

dilation factor of 3.
ilation factor o )’: 3\/’&?_\

b. Write the function that transforms y =|x| with a vertical translation up 3 units.

y =Ix1+3
Wrap up
9. Describe how a, b, h, and k transforms the graph of y = a-base®* " + k | Th Summeury y
Ko @ Tromas bodro, up el clon ~ _
h Arevns lodtm, |eft and a0y et (gte & 7)
o ! Cee & 3o
b Cee & Ly



