Calculus | Section 5.4 Notes

Recall: €™ =u; Ine"=u; Inx=log,x; Ine=1

Solve e"** =18.
eIn2x :18

2X =18

X=9



Solve ** =5.
Recall: e™ =u:
e¥ =5
In(e*)=In(5)
3x=1In5

_Ins
3

X

Ine" =u;

Inx =log, X;

Ine=1



Solve 12 - 3e” =6.
Recall: ™ =u; Ine"=u; Inx=log,x; Ine=1
12-3e” =6



Solve 5e™” = 25.

Hint: " =u;  Ine'=u; Inx=log,x; Ine=1
5e" =25

e =5

In(e‘x) =In(5)

—Xx=1In5

X=—-In5



Graph f(x)=e" -4

Calculator Input: y=e”(x)—4
a) Domain of f (x) = (—oo,00)
b) Range of f(x) =(—4,o)



f(x)=e" —4
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Graph f (x) =e™*
Calculator Input: y=e” (—4x2)

a) Domain of f (x) =(—o0,0)
b) Range of f (x) =(0, 1]
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Review:
1

1) f(x)=In(expression), f'(x)= —- D, (expression)
expression
2 [Sdx=In|x+C: [——dx=ZInfax+b+C
X ax+b a
3) f (X) _ eexpression’ f I(X) — eexpression . DX (expression)
4) _[exdx=eX+C; eaxdx=£eaX+C
a

5) f(x)=log, (expression), f'(x)= 1 L -D, (expression )

i Inb expression

1 1 1
6 xd — X C, bxd _ = X C
)_[a X In(a)a+ _[a X bln(a)a+



Lety =€ Findy'

expression

Recall: Fory=e = y'=(e""" ). D, (expression)

yr _ eX—4 ] DX (X . 4) _ eX—4 . (1) _ eX—4
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Lety=5e*"*2. Findy'"

expression

Recall: Fory=e =y = (eeXpreSS‘O” ) D, (expression )

y' =56 . D, (4x° +2) =57 - (8x) = 40xe*



lety=x"-e*. Find Yy’
Hint; Use Product Rule for Derivative.
et F = First Factor; S = Second Factor

Recall: Fory =™ = y' = (%" ). D_(expression)

F-D,(S) + S-D,(F)

(XZ) D, (¢”)+(€)-D,(x’)
'=(x?)-(2e7)+(e*)-(2x)

= < <
|l I



Lety=— 2 —. Findy".
e’ +e

Recall: y = (expression)" = y = n(expression)™ - D, (expression)

Recall: D (e™"")=e™" .D (power)

_D-D,(N) -N-D,(D)
DZ

/

y

(eX +e‘x)- D,(2) -2 Dx(eX +e‘x)

(ex n e‘x)2

4

y:

v (eX + e‘x)-(O) -2- (ex + —1e‘x) _2(e"-¢7)
(eX +e‘x)2 (eX +e‘x)2
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e +1

4e* -1
Hint: Use Quotient Rule for Derivative.
Hint: D (e™™")=e™" -D_ (power)

Let N = Numerator Factor; D = Denominator Factor

Lety =

. Findy’

4

_D:D,(N)-N-D,(D)

y X

. (4e"—1)-D,(3e* +1) - (3" +1)- D, (4e* 1)
- (4e" -1
(27 -1)-(3e") - (3" +1) (")

(4e" —1)
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Let f (x) =e> -Inx. Find equation of tangent line at (1, 0)
Hint: Use Product Rule for Derivative.
Let F = First Factor; S = Second Factor

f'(x)=F-D,(S) + S-D,(F)

f'(x)=(e™)-D,(Inx) + (Inx)-D,(e™)
f'(x)=(e3x)~(§j + (Inx)-(3e%)
slope of tangent line: f'(1) = (e*)-(1/x) + (Inx)-(3e¥)

=(€*)-(1) + (0):(3) =¢°
Equation of Tangent Line: y—y, =m(x—Xx,)
y—0=¢e’(x-1)

Note: In1=0
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Let f (X)= :Eex——e‘x. Find extremums
' 1 X ~X 1 X 1 ~X
f(x)=>e -2 (-le™)=ze +E(e |
Set f'(x) =0
leXJri(e‘X):O = ex+(e‘x):0
2 2
Note: e >0 e™*> ex+(e‘x)¢0
eX_e—X

Therefore, no extremum for f (x) =
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Calculator Input: y = 0.5e”(x) - 0.5e”(-x)



=471 4
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