3.5/ General Logs and Exponentials

Recallthat d_

dx - £
a=e™(Ina)

Soa™x =e™(lnax)

Example 2°x = e”~(In 2 x)= e”(0.693 Xx)

In general

- e (Ina) x

and a and (In a) are just constants. Therefore
d X
— a = (Ina) aX
Example d X
ax 197 =(n10)10% ¥ (2 30)10*
2x+3
Example g 5 (In5) 52Xt3 (5 ) by the chain rule (fill in the
S X
— blank)
5
Example d 3X +2X TN TEa 5+2X = - \
;( -\ X" * 2 ) by the chain rule
(fittin the blank)




General Logarithms

log X = |n X
Recall a _In 3
( because In aX — xina -
In a na = X and of course Iogaa =x )
lherefore
d d In X _ 1
—log x =dx .. = =,
ax a m-a X1Nna
Example: d_ log x 1
dx 3 x In 3
Example d log (x2 +3 1
Lolog 3y L 5
dx x4 +3)In10

X In
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Example Differentiate y = x 2Iog x+2

= x"~2log_10 (x+2)
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X% g (x+2) ]
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Simplify y= —
2 10

Therefore, by the product rule

2 1
y'= = [ X —— +2xlog (x+2)]
2 (In10) (x+2) 10
X2 N . —~
— ¥ xlog_ (x¥2)
Y = 20n10) (x+2) %0
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4.1 Antidifferentiation: (Integral Calculus)

Example:Suppose y' = 2x. Then what is y?

y = x7~2. Another choiceisy = x~2 + 5: y'= 2x

Is y uniquely determined by its derivative? 1fZ' =Yy' =2xthen (z-y)' =z'-y'

=2X-2x=0
and so (z-y) is a constant. (Mean ValueTheorem f(b) - f(a) = f'(c)(b-a) a<c<b)

Notation: The general antiderivative of 2x is

=0
[ 2
J 2xdx =x" +C
A
integral sign
Examples What is the general antiderivative of
2 _ 3
a X = 3X
h) X4 .}' X4 dX: lX5+C CheCk d_lXS =1—%X4=X4
5 dx 5 B
In-general JP X dx = Lx A+l + C n#-1
n+1
» - f‘ -
jx'ldx=j 2 dx = Inx + C
X
fo11 112
Example: J X Tdx = X + C
12

N 1 1
X—dx +zl;dx
X
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Example: 1 [ i 1 23 3 273
X —_ - —_ — frd —

J 1/3 —j X dx X +C > X +C

/2

L]0

d X X
Exambple:- {nx dx = PX + C e =e
| SSYANGE | Irll\-l u“ A dX
5x _
= 1 T
5

d — 5x . . . . 5x
dx € = e 5 Therefore e is an antiderivative of 5 e
ThaoarafAara d 1 5x 1 o 5x 5x
rmererore — = e = — pe€ = e
dx 5 B
In general fp axX gx 1 edX +C
a _
d ax
e = a eax
dx
r 002t 1 n-NoO-+
Example: DetermlneJ e rve dt = e 002t iC
0.02
0.02t
=50e™ +C




4.1

Initial it | the C fl :

Example: Suppose f'(x) = \/x +3x° andf(l)=5. Whatisf?

"o /2

“ b X .

8 = —x7 4+ x> +C

3/2

3/2

= 2 X + X 3 + C

3

Now evaluateatx =1
3/2 3
5=f(1)= J(2/3)1 +1‘, +C = 5/3+C
— 10/3 >3

Example: The velocity of a projectile is

t) = 6432 twl i< aftert et

thrown at 64 ft/second The the projectile is released at 12 feet above

ground level then what is its height?




4.2 Antiderivatives a

s Areas

If if(x) dx = F(x) + C (so that F'(x) = f(x))
he definite i Lic defined to |
then
Ar.b N l:lv\lb
J f(x) dx = F(b)-F(a) = TX) Ia
3 1 3|3
Example foz dx = __ ¢ ! _ 33 i i13 _27-1 26
1 3 1 3 3 3
4 4 2 32|4 3/2 3/2
warmnle f L dx = [ Xl/2 dx = = = i 4 / - 2_ 1
EXampite— /X J]_ 3 1 3 3 1
1 16 . 2 14
3 3 3
ra
Properties: / f(x)dx =0 (F(a)-F(a) =0)
“a

If a<

b and If f(x) >0 then

rb
j f(x) dx >0

= f(x) >0 so F(b) > F(a))

a b

r?‘(x) dx = fcf(x) dx + fr
J 1 J

f(x) dx

(F(b) - F(a) = (F(b)-F(c))+(F(c)-F(a))

@]
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a
}af(x) dx =
b
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