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Properties of the Natural Exponential Function: The exponential
function f(x)=e" is an increasing continuous function with domain
(—o0,0) and range (0,c). Thus e* >0 forall x. Also
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Graph of the function f(x)=e” isto the right.
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When using the rule for derivative of exponential function, it is wise
to always use the chain rule:
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Laws of Exponents If A and B are positive numbers and c is a rational number, then
A

5 €
eA+B — eAeB eA B :_B (eA)c — ecA
e
e’=N < p=InN e =x x>0 In(e”)=x forall x
_[ex dx=¢e"+C

Additional examples:

2) a) e" =15 b) In(ljzln(el):—l
e
4)  a) Ine™™ =sinx b) ™ =(e")(e™) = (e*)(x) = xe*
8) a) Inlnx)=1 = Inx=e! = x=e° b)e* =10 = e =In10 = x=In(In10)=InIn10
1-2Inx<3
1<e¥t<2 1-3<2Inx
INn1<3x-1<1In2 L 1e1n2 -2<2Inx 1
100 a 0<3x-1<In2 = (g +3n J b) “1<Inx = [E,oo]
1<3x<1+In2 et <x
1 1+In2
—<x< <X
3 e
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16) f(x)=In(2+1InXx)
2+Inx>0
a) Inx>-2 = x>i2 Domain: (&, )
e €
X>e?
Yy =24 , 1y — ae*-2)
) y=I@+hx) = T aea_y 0 =e
ey —2=Inx Domain : (—o0, )
eX
24 =
) y 1-¢*
dy [ @1-e) -] _e{ll-e)-QLe]_efl-e e’} ey ¢
dx (1-e*)° (1-e*)° (1-e)? (1-e)? (1-¢")°
28) y=x%

% —[2x](e )+ (xz)[e% (X—lzﬂ _ex {[Zx](l) +(x?) [a} _e x+T}

w -5

dy [e"@)—-e (=Dl +e™)—(e"—e)[e" M) +e " (-1)]
du (e" +e)?

et +e (e +e ) —(e" —e)[e" —e™]

(e" +e™)?
(e +e) (e —e)?
(e" +e™)?
(M +2+e ) (e -2+e) 4

(e" +e™)? (e" +e")°



MATH 20200 section 5.3 The Natural Exponential Function Page 3 of 4

34)  y=l+xe™ =(1+ xe’zx)%
dy 1 B _2xe e P(1-2x)

241+ xe ™ - 241+ xe ™

S+ xe ™) 2 ([1](e ) + (e (-2 =

X

38) vy :% L e)
dy _[e°@I(x) - (e _e'[x-1
dx (x)? x?
dy| _eP[O-3_,
dx |, 0
—-(8)=0(x-() < y=e

m=

2

40) y=Ae " +Bxe” y'+2y'+y=0 < 3¥+23y+y:0
X

% = Ale " (-D]+B{[](e ")+ (x)[e*(-D]}=—Ae " +Be* —Bxe " =(B—-A)e " —Bxe”

2

=(B-A)e” (-D]-B{[ll(e™) + ()[e” (-D]}=(B- A)[-e *]-Bfe " —xe "}
=(A-B)e " —Be *+Bxe *=(A-2B)e”* +Bxe "

2
z Z jy +y={(A-2B)e * +Bxe "}+2{(B—- A)e " —Bxe *}+ Ae * +Bxe™”
X

=Ae*—2Be*+Bxe *+2Be *—2Ae *—2Bxe "+ Ae *+Bxe =0

50) g(x)z% x>0
dg _[e"@MI0C)—(eN _e*(x=1)

dx (x)? X2
d?g _ [[e*@I0—D)+ ()T | (") —(e*(x-D)[2X] _ xe*{[(x~ D+ - (-DI2} _e KX ~2x+2
dx? (x*)? x* X
Now finding point of extrema and using 2" derivative test:
e*(x-1) 0
X2 d’g| _e™{®)’-2)+2} -0 o
e (x-1) =0 ax’ | @’ g)="—=e

) x=1 (l)
e*=0 x-1=0 Concave Up

discard x=1
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(1+e)?

64) j dx
X\2 X 2X 2X
I(1+3) dx:jwdxzj'(ex+2ex ]dx j[e +24+= jdx I(e +2+e7) dx
e e e e
=e"+2x-e*+C
68) I: 1;rxe‘x dx

du=e (-] dx= _—Xl dx

u=1l+e™ 1 €

(-1du) =—dx
e

u% 2

—— JA 3
I 126 Ime )” dx=fu%(—1du)=—1T +c=_§ué+c‘ (1+e’x)/+C
2

__32(\/1+—e) +C
j:\/lsz —[?2( 1+€_X)3+CI
[?2( e 0 +c [g(ﬁ)c}




