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Compound Interest Formula:
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Continuous Compounding:
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Section 4.2 - The Natural Logarithm Function

Definition: The number e is defined by the limit
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Continuous Compounding is very close to Daily Compounding:

P =8100, r = .05, compounded daily and continuously, side by side.
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P =85 r=.05, compounded daily and continuously, side by side in a 10x10
square window. I used $5 so you could see both of them in the standard window.
According to my TI-84, the two are one, graphically.
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In College Algebra, we know how to do a secant line:
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Calculus takes this idea and says ""Let's
take the 2nd point closer and closer to the

first."
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Calculus Connection. How do we find the slope of £G)=2* atx=1?
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We can take the 2nd point closer tox, =1, say, x, = 2.
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1 The function f(x) = eXis called th(SeIect - /| exponential function. The number e is approximately

equal to :] (Round Your answer to five decimal places.)

2 31928 naturel
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Co "—\”
In the formula A(t) = Pe'® for continuously compound interest, the letters P, r, and t stand for ,
[—Select--- v |, and [-—Select--— v |, respectively, and A(t) stands for
[---Select--- v|. So if $300 is invested at an interest rate of 8% compounded continuously, then the
amount after 2 years‘ﬁ“ . (Round your answer to the nearest cent.) M.L
A(ﬂ: C(...\"’M v P= B’\: “u’“I, qunu‘/ /JC"C'C'\ ij "(:-
as @ ?“""b\ﬁw Aztime, 10 \/¢qu' P¢'+= ?aoéos"
1. 8824559
Yz 0. BEEEE 1
1.888c324
S |
2. 718281828
SEBe" L @5k ) ﬂ? 55
. 331.5512754| = b330

Complete the table of values, rounded to two decimal places.
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Sketch a graph of the function.
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State the asymptote.

4 Complete the table of values, rounded to two decimal places.
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Sketch a graph of the function.

Graph the function, not by plotting points, but by starting from the graph of y = ¥ in the figure below.

State the domain and range. (Enter your answers using interval notation.)

8"= (-00, c0) = TR
ﬁ = (—‘1, co)
thA L y="2
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Graph the function, not by plotting points, but by starting from the graph of y = ¥ in the figure below.

6 flx) =X~ 1
5(x)= e” y

4 £6)= g )
Ruawt | untT
K —= X+

State the domain and range. (Enter your answers using interval notation.)

State the asymptote.

Graph the function, not by plotting points, but by starting from the graph of y = ¥ in the figure below.

7 ) Ra&yT | Ye ¢
— X~ x—\ %=
y=eoord fayze—o e —® 2 L
xi—ox+| 9% y+Y

State the y-intercept, domain, range, and horizontal asymptote. (Enter your answers ubsing interval notation. Round your
intercept to two decimal places.)

N\
y-intercept (x,y) = 1 ('L, e +H)

N

domain R (" - )

range [‘-(,OO) .............................................. 19:‘/

horizontal asymptote
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Graph the function, not by plotting points, but by starting from the graph of y = €¥ in the figure below.

h(x)=eX*1_24

State the y-intercept, domain, range, and horizontal asymptote. (Enter your answers using interval notation. Round your
intercept to two decimal places.)

y-intercept (x,y) =
domain
range

horizontal asymptote

Graph the function, not by plotting points, but by starting from the graph of y = €* in the figure below.

9 glx)=-eX~"1-4

State the y-intercept, domain, range, and horizontal asymptote. (Enter your answers using interval notation. Round your
intercept to two decimal places.)

y-intercept (x,y) = g f
- W=
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M
L (oﬂ\
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horizontal asymptote
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The hyperbolic cosine function is defined by

10 cosh(x) = e® +25_x.

(a) Sketch the graphs of the functions y = %ex and y = %e_x on the same axes, and use graphical addition to sketch

the graph of y = cosh(x).

A

Graphing calculator lacks fidelity to
show where one leaves offf and the
other begins. Shrinking down the

vertical:
o) -1 W THDOL
Hm1ﬂf'3
(b) Use the definition to show that cosh(—x) = cosh(x). ﬁgg::f;%
$M1ﬂ=52
- Max=
e ye € ¥ ST et ‘Y=o l=N
cosh(—-x) = N = _2.__ drres=1
¥ i 3
= € +c 2 (‘05‘[!6‘) —
wsL&) g even
Pr) = £(x) —
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The hyperbolic sine function is defined by

X
11 sinh(x)=ﬂ. = el"_‘_ (-e )
2 2
x —-x

(a) Sketch the graphs of the functions y = £ and y=- € "~ on the same axes, and use graphical addition to sketch the
2 2

graph of y = sinh(x).

(b) Use the definition to show ;hat sinh(—x) = —sinh(x).
. “¥_ ¥ -¥ ¥

S wh ("*\ = e__e— = € B e —
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- 2-
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A graphing device is recommended.

Illustrate the definition of the number e by graphing the curve y = (1 + 1/x)* and the line y = e on the same screen, using
the viewing rectangle [0, 40] by [0, 4].
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A radioactive substance decays in such a way that the amount of mass remaining after t days is given by the function

- -0 _
13 m(t) = 11e~0-016t M(O)"'"Mo = lle = (l
where m(t) is measured in kilograms.

(@) Find the mass (in kg) at time ¢ = 0.

L Hok

(b) How much of the mass (in kg) remains after 50 days? (Round your answer to one decimal place.)

ke

_,al(.(.S'O)
Flokl Flekz FlokZ M(m\z le™" 20 Gl oS K 4
1Bl le g - B1EHD
e = 1. B6RE 324
~h = Sl |
Y= 2.718221328
- hE= FARS™{, AS*Z )
WE= 331.5512754
Y (SE
4,9426126085

12
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An investment of $3,000 is deposited into an account for which interest is compounded continuously. Complete the table by
filling in the amounts to which the investment grows at the indicated times. (Round your answers to the nearest cent.)

14

r=6%
A B C D E F G
Time A 1 |Section 4.2 #14 CONTINOll)S COMPOUNDING:
mount .
(years) 2

3 $3,185.51

1 s ] 4 P r $3,382.49
5  $3,000.00 | 0.06 CONTINOU=$AS5*EXP($B$5*B10)

2 s 6
7 t Alt) t =timein years

3 $ |:] 8 1 $3,185.51 r = Annual Percentage Rate
9 2 $3,382.49 A =Future Value

4 $ |:] 10 3 | $3,591.65 P = Principal Amount or
11 4 $3,813.75 present value

5 $ I:] 12 5 $4,049.58 e =the natural exponential base
13 6 $4,299.99

6 $ I:] 14 7 $4,565.88

If $3,000 is invested at an interest rate of 4.5% per year, compounded continuously, find the value of the investment after
the given number of years. (Round your answers to the nearest cent.)

(a) 2 years A B C D E F G H |
15 s |:] 1 Section 4.2 #15 CONTINUOUS COMPOUNDING: 4 (l‘) = Pe”
2
3 $3,138.08
(b) 4 years 4 P r $3,282.52
5  $3,000.00 | 0.045 $3,433.61
s ] 6
7 t Alt) t =timein years
8 1 $3,138.08 r = Annual Percentage Rate
(c) 12Zyears 9 2 | $3,28252 A = Future Value
$ |:] 10 3 $3,433.61 P = Principal Amount or
1 4 $3,591.65 present value
12 12 $5,148.02 e =the natural exponential base
13 13 $5,384.97
14 14 $5,632.83
< > Sheetl + <« CEEEE—
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1@ graphing device is recommended.
A sum of $5,300 is invested at an interest rate of 9% per year, compounded continuously.

(a) Find the value A(t) of the investment after t years.

A(t) = -Pe '3 P= Prncipal Am-\‘l' or Presen? V'\ﬂ-?, “ ,t
e= q‘-l'w\gﬂ 6&«
= wm-\-\.j o/p /I.q"-( ]S <4 dcama/-

(b)@Draw a graph of A(t). b= tme in rs.

I
(053

[
(c) Use the graph of A(t) to determine when (in yr) this investment will amount to $19,000. (Round your answer to the

nearest whole number.)

L s,Re ACE)= sy00e . fnqovo

Gnph ~—=7 T 1HuesW3 53

MéHDDME — —
MlE= - - y
HBhax=2a [ Y= \10P
=200 [ ot
MlE= ] X
Y S =2 BEGE . = 5300¢
Y=o l=2800 | .

Lures=1 | . . . _ /"

Inkersection
n=14.18591% Y=13000

14
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Graph the function, not by plotting points, but by starting from the graph of y = ¥ in the figure below.
17 g(x) =3+ &%

v

of

-

State the domain and range. (Enter your answers using interval notation.)

domain

range

State the asymptote.

15
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