MA 242 Review Exponential and Log Functions

Notes for today’s class can be found at

www.xecu.net /jacobs /index242.htm
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Power Function

2-— constant
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Exponential Function

X —variable

y — +—constant



Chromium-254 is a radioactive isotope with a half-life of ap-
proximately 1 month.



Chromium-254 is a radioactive isotope with a half-life of ap-
proximately 1 month.

Let’s suppose we begin with an 8 gram sample of chromium.

After 1 month, we will be left with a 4 gram sample
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The number of giardia organisms will quadruple every day
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Derivative of a Power Function:

% (") = nx™ 1

Derivative of an Exponential Function:

d
= (a®) = 7777
- (a”)









Derivative of a Power Function:

d

o (") = ny™ !

Derivative of an Exponential Function:



d r\ x
— (27) = (0.693)2

d r\ __ x
. (3%) = (1.099)3



% (27) = (0.693)2°
% (3%) = (1.099)3"
d

dzx
e=2.71828...
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Problem: If y = "%, find g—g



Problem: If y = "%, find g—g

Let u =sinz so y = e“. According to the Chain Rule,

dy dy du du

U sin x
= : =e' . — =c¢ COS X
dx du dx dx




Generalization:

% (ef(x)) = e/ ) f'(x)



Properties of exponential
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Let x > 0
y = log, x means bY = x



In z means log,

so y = Inx implies e = x



Properties of exponential and logarithms

1. e’ =1 In1=0

2. el =e Ine=1

3. etV = ete In(zy) =Inz +1Iny
4. e“_”:z—z ln%zln:c—lny
5. (e¥)" = et In(z") =nlnx

6. 4 (f@) =@ f(z) L(lnz)=21



If x > 0 then:

i (Inx) = 1

dx x

/ldlenx+0
T



Derivative Example:

Let y =sin(Inx)



dy

Let y =sin(lnx) Find —

Let u=1Inx so y =sinu

dx



Similar Derivative Example:

Let y = In(sinx)



dy
Let y = In(si Find —=
et y =In(sinz) ind ——

Let u =sinx soy=1Inu

dy_dy du_l du_ ! cosxT = cotx
dr  du dr w dx sinx -




More generally, suppose:

y = In f(x)

Find the derivative






d

@(h‘lf(ﬂ?)) = m ' f’(w)
Example:
Find the derivative
y=In(v7)
e



Find the derivative
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Example:
Find the derivative



Find the derivative of:

y =1In (332 COS x)



y =In (502 cosa:) —In (:1:2) +Incosx =2Inxz +Incosx

d 1 1 2
W _9. 24 +(—sinz) = — —tanx
dx T  COSZI T




Find the derivative of:

y = In(secz 4 tan x)



Find the derivative of:

y = In(secz 4 tan x)

Y _ ! (secx + tan x)
dr secx +tanz dx




Find the derivative of:

y = In(secz 4 tan x)

dy 1 d ( 4t )
= : secx + tanx
dr  secx +tanx dx
1 2
I veer——— (secx tan x + sec” x)
1

= - (tanz 4 secx) - secx
secx + tanx

= Secx



d
d—(ln(sec r +tanz)) = secx
T

/Secxdx = In(secx + tanx) + C

Similarly

d
%(ln(csc xr +cotx)) = —cscx

/cscxdas = —In(cscx 4 cotx) + C
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Let u=2x+1

/

1
20 + 1

:§ln\2:c—i—1]+0



Alternate approach: Make use of the formula:

@)
[ de=mls@)+c

1 1 9 1
/Zx—l—l v 2/2x+1 =g 2z +1]+
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Let u=2x+1

1/2
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1/2
/
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/tanx dx



/tan:c dx:/

Sin &

COs T



Let t = cosx dt = —sinx dx —dt =sinx dx

/tanx dx:/smaz dx
COS T
1
:_/_ dt
t

=—Inlt|+C
= —In|cosz|+C
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e’ —e

et +e %



Let t =€ 4+¢e " dt = (e” —e™™) dx

r __ —x 1
/idw:/¥dt:1nt+C:1n(ex—|—e_m)+C’

et +e %



Note: % (e” —e™7) is called a hyperbolic sine
and 3 (e” 4+ e~ %) is called a hyperbolic cosine

sinh z = (ex — e_x) coshx = (e"” + e“”)

DO | —
DO | =



! 1
sinhx = 5 (" —e™™) coshz = 3 (" +e77)
. 1 T —r " o
tanhx:smhx:?(e — ¢ ):e — ¢
coshx 3 (ex —+ 6—33) er 4+ e 2

/id:ﬁ:/tanhazdaz
er e "



