Today

@ In(x) as inverse function for eX.
@ Derivative of In(x).

@ Derivative of a*.

@ Converting between a* and e*x.

@ Note that topics covered on Midterm 1 might
reappear on Midterm 2 in the context

of exponential and logarithmic functions.

(definition of derivative, product/quotient rules, tangent lines, linear
approximation, Newton's method)
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A note about units

@ e is a "pure’ number without units, called

@ This means e® for any a is also dimensionless.

@ Furthermore, the exponent, a, must also be
dimensionless.

o If y() = yoe™', and t is time in seconds,
what must be the units of k?
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What is the definition of
the inverse function of f(x)?

(A) The function g(x) for which g(f(x))=x.

(B) The mirror image of graph of f(x) in the
line y=x.

(C) 1/f(x)

(D) -f(x)
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(D) -f(x)
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What is the definition of
the inverse function of f(x)?

g(x) = f(x)

(B) The mirror image of graph of f(x) in the

line y=x. O
MGt pot

(€) 1/f(x % a fupg,
(0)
(D) -F(x) % 5

f-(x) is the function that goes backwards through f(x). If
you plug the output of f(x) into f-!(x), you will get back to x.




Let f(x)=eX. Define In(x)
to be f(x).

Which of the following is false?

(A) If a=e® and c=e? then In(a/c) = b-d.
(B) If a=e® and c=e? then In(a-c) = b/d.
(C) If c=a® then In(c) = d In(a).

(D) If a=e® and c=a? then In(c) = bd.

(E) If a=e® and c=e? then In(ac) = b+d.
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Let f(x)=eX. Define In(x)
to be f(x).

Which of the following is false?
(A) If a=e® and c=e? then In(a/c) = b-d.

(C) If c=a® then In(c) = d In(a).
(D) If a=e® and c=a? then In(c) = bd.

(E) If a=e® and c=e? then In(ac) = b+d.

In(x) = natural logarithm of x = loge(x))
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Derivative of In(x)

@ If v = In(x) then eY = el"® =




Derivative of [n(x)

(A) 1

_ — oln(x) =
@ If y = In(x) then e’ = "X = ®)

(C) 1/x

(D) e

Friday, October 24, 2014
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(A) 1
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(C) 1/x

(D) e
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@ If y = In(x) then e¥ = e"® = f(f(x)) = x.
@ Implicit differentiation:

(A) e =1

(C) e’= X’

(D) ye’ =1

@ Solve fory: y' ' =e?




Derivative of In(x)

@ If y = In(x) then e¥ = e"® = f(f(x)) = x.
@ Implicit differentiation:

(A) e =1

(C) e’= X’

(D) ye’ =1

@ Solve for y: vy '=ze¥ =1/x




Derivative of In(x)

@ If y = In(x) then e¥ = e"® = f(f(x)) = x.

@ Implicit differentiation:

(A) e =1
g(x)= In(x)
--> g'(x) = 1/x
(C) e’= X’
(D) yer! =1

@ Solve for y: vy '=ze¥ =1/x




f(x)=a*. f'(x)=CqaX. C=2?

@ Recall that we got stuck on this derivative.

@ Time to get unstuck...
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f(x) = en@x

(A) F'(x) = eln(@x,

(B) f'(x) = In(2)e!n(2)x,

(C) f'(x) = In(2)-1/2- '@,
(D) f'(x) = In(2)xe!"@x1,




F(X) eln(Z)x

(A) F'(x) = eln(@x,

(C) F'(X) — ln(2)-1/2-e'”(2)><.
(D) f'(x) = In(2)xe!n(@x1,




f(x) = eln(@x

(A) f(x) = 2x.

(B) f(x) = (en(@)x=2x
(C) f(x) = e'"@ ex = 2¢x,
(D) f(x) = ") = x2.




f(x) = eln(@x,

(A) f(x) = 2x.

(C) f(x) = e'"@ ex = 2¢x,
(D) f(x) = ") = x2.
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@ f(x) = e"@x —_5 f'(x) = In(2)e'"@x,
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@ So f(x) = 2% —=> f'(x) = 2% In(2).




From the last two clicker Qs...

@ f(x) = e"@x —_5 f'(x) = In(2)e'"@x,
@ f(x) = eln@x 5 f(x) = 2~

@ So f(x) = 2% —=> f'(x) = 2% In(2).

@ In general, f(x) = a* --> f'(x) = a* In(a).




What value of kK makes
ax = ekx ?

(A) k=e?

(B) k=e™@
(C) k=In(a)
(D) k=-In(a)
(E) k=In(-a)




What value of kK makes
axX = ekx ?

(LEE
(B) k=e™

(D) k=-1n(a)
(E) k=In(-a)




What value of kK makes

a* = e*?
(A) k=e® a* = (eX)
(B) k=e™@
(D) k=-In(a)

(E) k=In(-a)




What value of kK makes

aX = ekx ?
(A) k=e® a* = (eX)
N
(B) k=e™ 0= ©
(D) k=-In(a)

(E) k=In(-a)




What value of kK makes

a* = ekx ?
(A) k=e® a* = (eX)
» a= e
(B) k=e In(a) = Ln(eX)
(D) k=-In(a)

(E) k=In(-a)




What value of kK makes

aX = efx ?
(A) k=e® a* = (eX)
» a= e
(B) k=e In(a) = In(eX)
In(a) = k In(e)
(D) k=-In(a)

(E) k=In(-a)




What value of k makes

ax — ekx ?
(A) k=9 aX = (e")x
-a a = ek
(B) k=e n(a) < ln(ek)
ln(a) = k [n(e)
(D) k:-[n(a) In(a) = k

(E) k=In(-a)




What value of Kk makes

T ekx ?
(A) k=e2 aX = (ek)x
-a = ek
(B) kK=e ln(a) ] ln(ek)
In(a) = Kk In(e)
(D) k:-[n(a) In(a) = k
(E) k=In(-a) f(x) = a* = elna)x

-_—> F'(x) = a% ln(a),




Which of following is
the graph of In(x)?




Log-log and semi-log
plots

@ A log-log plot Is a plot on which you plot
log(y) versus log(x) instead of y versus x.

@ A semi-log plot is a plot on which you plot
log(y) versus x instead of y versus x.

Friday, October 24, 2014



Log-log and semi-log
plots

@ A log-log plot Is a plot on which you plot
log(y) versus log(x) instead of y versus x.

@ A semi-log plot is a plot on which you plot

log(y) versus x instead of y versus x.
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Semi-log plot of
exponential function
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@ Suppose Y = ae**. a and k are constants.




Semi-log plot of
exponential function

@ Suppose Y = ae**. a and k are constants.

@ Define new variable V=In(y).
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Semi-log plot of
exponential function

@ Suppose Y = ae**. a and k are constants.
@ Define new variable V=In(y).

oV = In(y) = In(ae**) = In(a) + kx.

@V = A + kx where A=In(a).




Semi-log plot of
exponential function

@ Suppose Y = ae**. a and k are constants.
@ Define new variable V=In(y).
oV = In(y) = In(ae**) = In(a) + kx.
@V = A + kx where A=In(a).

@ On a semi-log plot, y= ae** looks linear.
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Log-log plot of power
function

@ Suppose y = axP.
@ Define new variable V=In(y).

@V = In(y) = In(axP) = In(a) + p In(x).

@V = A + pU where A=In(a), U=In(x).




Log-log plot of power
function

@ Suppose y = axP.

@ Define new variable V=In(y).

@V = In(y) = In(axP) = In(a) + p In(x).
@V = A + pU where A=In(a), U=In(x).

@ On a log-log plot, y=axP looks linear.




Regular, log-log and semi-
log plots
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Plot Yi=In(yi) versus xi.

Conclude that:

(A) Blue is power function.
(B) Blue is exponential.
(C) Orange is power function.

(D) Orange is exponential.

0 10 20 30 40 50 60 70 80 S0 100

Semi-log plot.
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Plot Yi=In(yi) versus xi.

Conclude that:

(A) Blue is power function.
(B) Blue is exponential.

(C) Orange is power function.
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Semi-log plot.




Plot Yizln(yi) Versus X;=In(xi).

Conclude that:

(A) Blue is power function.
(B) Blue is exponential.
(C) Orange is power function.

(D) Orange is exponential.

0 05 1 15 2 25 3 35 4 45 5

Log-log plot.




Plot Yizln(yi) Versus X;=In(xi).
Conclude that:

(B) Blue is exponential.
(C) Orange is power function.

(D) Orange is exponential.

0 05 1 15 2 25 3 35 4 45 5

Log-log plot.




