Answers

Investigating the Derivative Functions of Sinusoidal & Exponential Functions

For each function, use technology to generate a table of values for the derivative
function. Graph the derivative function and determine its equation.

A:  f(x) = sin(x)
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If f(x)= sin(x) then f'(x)=___ cos(x)

B: f(x) = cos(x)

fo=sin(x)

f(x)=cos(x)
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If f(x)= cos(x) then f'(x)= -sin(x)
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C:

f(x)= 2°

[:  fe=2rx

f(x)=2/x*In(2)

©
A\

k=__In2B07 6raph g(x)= k(2%).

How does the graph of f'(x) compare to k(2*)?_vertical compression of f(x)

If f(x)= 2* then f'(x) = __2*(In2)_or__2*(0.7)

D: f(x)= 5"

f(x)=5"x
f(x)=5/x*In(5)
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k=__In5Bl6__ 6raph g(x)= k(5%).
How does the graph of f'(x) compare to k(5*)? Vertical stretch of f(x) by k.

If f(x)= 5° then f'(x) = 5*(In5) or 5*(1.6)
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E:  f(x)=|=
ot

\ I f0—(1/2)x
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k= In(0.5) or -0.7 Graph g(x)= k(%) .
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How does the graph of f'(x) compare to k(%) ? Vertical compression and

X

reflection in x-axis. If f(x)= (%) then f'(x) = (%)Xln(%) or (%)X(—O])
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Foo f00= (2

f0)=(1/7)"x
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Yeige,

k= In()B-19

X

How does the graph of f'(x) compare to k(%) ? v.stretch and reflect in x-

X

axis. If f(x)= (;) then £(x) = (1) (In(2)) or (2)(-L9)
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Exploring the Effect of Transformations on the

Derivative Function.

For each of the following functions:

a) 6raph f(x). (one cycle for trig functions)

b)  6Graph f'(x). (use graphing software, graphing calc. etc. to assist)
c) Determine the equation of f'(x).

c) Describe the effect that each transformation on f(x) has on its
derivative function f'(x).

f(x) Effect of transformations 6raphs
fi(x)
f(x) =bsinx Derivative function also has a - %&%ﬁ@%
vertical stretch factor of 5. The ] Il \\ 2 Il \\ 3 I \\
f'(x) = 5cos x amplitude and period of f'(x) and f(x) / \ iy o\ / \
are the same' n -3%2 - -2 | ;2 3#2 ad 5142 3]
S W | B W [
/ \: /[ \;\ / \
/ X\ /- X / )
f(x) = sin(2x) The amplitude of the derivative R ¥ ‘._. R (fo=singx) _

f(X)72%¢0s(2%%)
function is multiplied by the “k” of :

£'(x) = 2cos(2x) the £(x). When f(x) is compressed | | /\ N\ YA P\

horizontally, the slopes of the

tangents are steeper. f'(x) is also

compressed horizontally by the same \/ \./ \./ \/ \

factor.

T The derivative function also has a sl %ﬁ%
f(x) = SIH(X B Z) translation right by 7. The e, soebee

amplitude and period of f'(x) are the /> 5 \ /

same as f(x).

') = cos (x - g) ..
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f(x) =7sinx-3 The derivative function has the same e, ?& :;“no:(xs
amplitude and period as f(x). The ' K ’
f! (x) = 7 cos x vertical translation is not present in ; : ; .
f'(x), the midline of f'(x) is at 0. .«'/2 4 /1[4 ;2' E 4\ swa W2 T 21[/‘)7(/4 5:@ llr[/4\‘
: 4 W K / N
/ \ / \
/. e\ /
f(x) = -sinx The derivative function also has a ‘ %%
reflection in the x-axis. The period \ ) 4 \
f' (x) = —cosx and amplitude are the same. \\4 // \\
4 4 J! 3n/4 Sn/4 'S Tn/4 2 On/4
\ / \
\ / \
N / \
. . . f(x)= COS(X
f(x) = % COS X The derivative function also has a ‘ éﬁsf@ﬂ
vertical compression. The period and :
\ e amplitude are the same. R TN N\
£(x) = Zsinx SN TN
-m/4 ... /4 T2 3n/4 ..' Sn/4 2 Tn/4 21?0. 9n/4
. & ‘/
eee® e
f(x) = cos(3x) The derivative function has the same " - :(3?;:(5:()3 =
period as f(x). The amplitude of LAY
f'(x) = -3sin(3x) f'(x) is multiplied by k=3. The 5 : 5
horizontal compression increases the 3 ‘- £ U ;
steepness of the slope of the K /
tangents.
f(X) — —COS(X + %) The .der'iva*rive fur?c‘rion has the same . - :((328_??:;2»
amplitude and period as f(x). f'(x) RN / \\ :
L0 \ K
f'(X) _ sin( X + %) also has a translation left 7 and a . 1/ \ 4
reflection in the x-axis. T / e s \ Gl N / r
/ A\ /
/ o/
7
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f(x) = 2x-4 The derivative function is the same & / : ‘fgj&fl;*]n(g
as f(x) with a vertical compression. e
' - The asymptote and orientation of the
— X 4 ( 2)
f (X) In or curve remain the same.
f'(x) B2**(0.7)
_ -x The derivative function is reflected o] ESPAC)
f(X) - 5(2) f0)=5"2(x)%In(2)
over the x-axis and has been \ T
. N
' _ _x compressed vertically. The AN
(%) = -5(27)(In2) q asymptote remains at y=0. ™~ =~ ‘
fl(x) B _5(2—)()(07) 5 105 OS....lf.,.-Dso AR e R o oy
f(x) = 23x The derivative function is a multiple ; /’ ;8:“232 e
of the original f(x) function. The i : / SRR
f'(x) _ 3(23x )(In2) or asymptote and the orientation of the /
5 curve remain the same. ‘ S/
' X 15 0
f'(x) B 3(2*)(0.7) 1 y4
1 X The vertical translation on f(x) has \ ?‘&;8;1;:‘;2;"30/4)
f(x) = (_) -3 no effect on f'(x), the asymptote is \ EEENN
4 back at y=0. The base<1 resulted in \\
a reflection in the x-axis for the P25 2 s NG [ s FTISTTISTE TR AR TS
f'(x) = (%)x (ln%) or derivative function. The derivative
N function is also a multiple (-1.4) of
f'(x)B (%) (-1.4) the original f(x) function.




