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Exploring the Number "€ Lab

Part 1 - Finding a Maximum Value

1
In the space at right, graph the function f (x) = x*.

a Use the trace feature of your calculator to get an estimate of the
maximum point (3 decimal places).

Estimated maximum point ( , ).
[0, 5] X [0, 2]

b. Now, use the CALCULATE feature of your calculator to find the LALCILATE
maximum point. Goto2nd TRACE for CALCULATE and select 4 for Zizero

S Minimum
maximum. Follow the directions on the screen. Be sure you're to the B3 iman

fdusdx

left of the max (lower bound) and then to the right of the max (upper [F3Lfex=2dx
bound).

T

Actua maximum point ( , ) to the billionths place.

C. Make a conjecture asto the exact value of the x-value and y-value of the maximum
point.

Part 2 - Another Name for the Function &

In 1748, Leonhard Euler (pronounced "oiler"), published awork inwhich he developed an
irrational number that ranks along with 7t in importance. In his honor the number is called
e, the Euler number. One way that e can be found is by finding the "limit" of the following

infinit i
1 1 1 1 1 € Senes.
ezl+—+—+—+—+—+..-+ +...
1 20 3 4 5 (n- 1!
Note: Asan example, 4! = 4x3x2x1. FATH HOF CP e
EEHPP
S
a Write out the first six terms of the series. L
52 randHorm
FirandBing
To access"!," the
. . . - . factorial symbol,
b. Is the series arithmetic or geometric? Explain press MATH,

arow to PRB,
and select 4.
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Exploring the Number "€" Lab

C. Evaluate the expression for the number of terms giveninthetablebelow. To dothis,
go to the home screen of your graphics calculator and do the following:
HAMES OFS |EENE SLAr L HAMES MATH ETETETS
imin 1:5ort
2imaxt 2 SortOo
Simsant Sidime
dimediant diFillc
Sl el
fFrodl foumSUn
FlstdDew] Flalist(
Press 2nd STAT Depending on Press 2nd STAT Depending on
for LIST. Arrow your calculator, for LIST. Arrow Yyour caculator,
to MATH and you should see toOPSandselect you should see
sdlect 5 for sum thisonyourhome 5 for seq and thisonyour home
and press screen. press ENTER. screen.
ENTER.
BT TS RS BT TS RS BT TS RS
a#alaSald a#alaSall a#alaSall
2.7EE333333 2.7EE333333
suUmLEeHy L 0E—-1
adalaBall
Typeintheabove When you press Press 2nd
information to ENTER,thesum ENTER to bring
find the sum of of thefirss5terms back your last
thefirst 5termsof  isshown. entry. Arrow to
the series. the 5 and change
it as needed.
Number | Sum of the series (write down Number | Sum of the series (write down
of terms all decima places shown) of terms all decima places shown)
5 9
6 10
7 15
8 20
d. What's the minimum number of terms that must be added so that the sum of the
series represents e to nine (9) decimal places?
e Does the limit of the series seem to "converge" to itslimiting value, e, quickly?
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Exploring the Number "€" Lab
Part 3 - Using the Slope Feature

. . : x x* x x X"t
3. Consider the following function f(x) =1+ —+ —+ —+—+-.- + +.-
o2 3 4 (n-1)!
a Fill in the table below by evaluating f (X) at the x-values shown in the table.
Trzuntzeat . -40-H| [[rzumtzeacc -47-H] Follow the procedure shown at the left. Use
MY HA 1,28, 10 MY HA 1,28, 10 _
-B183197 117 lﬂu,:,ggéﬁﬁﬁg_léﬁ the 2nd ENTER feature to bring back the last
R T IR entry and edit it for the next x-value.
(D) Why is"N" used rather than "N-1" for the expression shown on the screen?
2 How many terms are you adding in the procedure to get an approximation for
f(x)?
Value | Valueof f(x)to5 decimal Value | Vaueof f (x) to 5 decima
of x places of x places
-4.0 0.5
-3.5 1.0 Neat!
-3.0 15
-2.5 2.0
-2.0 2.5
-1.5 3.0
-1.0 35
-0.5 4.0
0.0 4.5
b. Go to STAT Edit and enter the values of xin L, and the values of f (x) inL,. Use

the STAT PLOT feature to graph the function. Turn off the axes.

m Flokz  Flot: HMEFOE"
ot Off o+ ecimal
L= L. gpet B |2 J T ZSHuare
2iFPlot2 Of . s 5: 25t andard
L=~ L& - mlistil riElria
SiFlot3 0F WlistiLz 2 ZInteger
lmti Lz a Mark: = + H ZoomStat
4LPlots0f+ t ZoomFit
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Exploring the Number "€" Lab

C. Enter the function g(x) = € inthe Y = screen and graph it. (Keep the axes off.) What's
the relationship between f (), the function determined by the series, and g(x)?

d. Use your graphing caculator's sum( and seq( features to see if the equation
. X X2 X3 X4 Xn—l
e =1l+—+—+—+—+... +
1 21 3 4 (n- 1!

good approximation formulafor €* .

+--- would give calculator manufacturers a

4. Enter the function g(x) = € inthe Y= screen and graph it. (Be certain to turn off emmm
any STAT PLOTS that are on.) Use the window settings shown at right and | Sar=ars”

pEcl=1
keep the axes turned off. Emg%gg
a The slope feature, often denoted dy/dx, isread as "the changeiny over | sraz-i
the changein x." It calculates the slope of the line that is tangent to a
given graph at a given point.
Y ou access the dope feature by pressing 2nd TRACE for CALCULATE, [fiNsifiya
2 zero
arrowing to 6 for dope, and pressing ENTER. Usethisfeaturetofill inthe [3inininun
St intersect
table below. TR e
. . [T
Note: Write down ALL decimal places.
x-value y-value dy/dx
-2.0 H=-gz v=.13E32E2H
1.4 Press TRACE, enter the
: value -2, and press
1.0 ENTER.
0.0
0.7 ;
duddu=12E522521
1.0 Press 2nd TRACE for
CALCULATE, arrowto6
2.3 for slope, and press
36 ENTER for dy/dx.

b. What do you notice about the y-value and % ?
X
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C. Does thiswork for any function or is g(x) = € avery specia function?
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