Supplement 2
DIFFERENTIATION OF €* AND Inx

;'—X(e*> — e (2.1)

Example 1. Find di(ezx). Since e =e*e*, we may proceed as follows:
X

i(ezx) — i

(e*e*) =e* i(ex)+ e* i(ex) =e’e* +e’e* =e* +e* =2e*
dx dx dx dx

Example 2. Use the result of Example 1 to find di(e“)
X

i(e3X) :i

(eZXeX) — e2x i(eX) + ex i(eZX) — erex + eX(ZeZX) — e3x + Ze3x — 3e3x
dx dx dx dx

Example 3. Differentiate f(x) =e**®

d d d
f' - ex+3 - ex63 — eB_ ex — e3ex — ex+3
()= (%) = —(ee") =€’ —(e")

i(In X) :1 (x>0) (2.2)
dx X

Example3. Find di(ln x*). Since Inx® =3Inx, we may proceed as follows:
X

d inxdy=9 _39 nx=3(1]2
&(Inx )_dx(3|nx)_3dx(lnx)_3(xj_ <

Example 4. Differentiate f(x)=e* +Inx +3x°

' _i X i i 5\ _ AX 1 4
f(x)_dx(e )+dx(lnx)+dx(3x )_e +X+15x

Example 5. Differentiate f(x)=1In(3x). Since In(3x) =In3+Inx,
1 1

d d d
—(n3x)=—(n3)+—(NX)=0+—==—
dx( ) dx( )+dx( ) +x X




PROBLEMS: Find g—y if:

X
1. y=e* Ans. 4e*
2. y=In4dx 1
y Ans. —
X
3. y=e"sinx Ans. e*sinx+e”cosx
4. y- e Ans. © cosx+2e sinx
COS X COS” X
5. y=e*Inx X
y Ans. e*Inx+ -
X
6. y=x’" Ans. 3x%e* +x%*
7. y=x"Inx Ans. x®+4x%Inx
— 5 _ X
8. y=3x°+tanx-Inx +4e Ans. 15x* +sec? x — L 1 4e”
X
1
9. y= |n(£j Ans. =
3 X
10.y:Inx ANS. 1-xInx

X

Xe




Supplement 3

Additional Antiderivatives

Function Particular antiderivative
e” e (3.1)
1 Inx if x >0 (3.2)
X

X

Example 1. Find the most general antiderivative of f(x) = x* + 3e
F(x) :%x3 +3e* +cC

x*+2
X

Example 2. Find the most general antiderivative of f(x) =

4
Since f(x) = X +2 =x3+g, F(x):%x4+2Inx+c if x>0
X X

PROBLEMS: Find the most general antiderivative of:

1. f(x)=e*+4x°>+2 Ans. F(x)=e*+x*+2x+cC
2. f(x):g Ans. F(x)=5Inxifx>0
3. f(x)=2e* -sinx Ans. F(x)=2e"+cosx+cC
4. f(x):siX Ans. F(x):%lnxifx>0




Supplement 4

Since di(ex) =e" (2.1) | Then jexdx =e*+cC (4.1)
X
And, since
ifx>0
in[x :{ xifx @2)
—X ifx<0
then
iIn|x|:ilnx:1 ifx>0 (4.3)
dx dx X
And, by the chain rule,
inpx = Linx) == (1)=2 itx <0 (4.4)
dx dx —X X
Hence, So,
d 1. 1 .
—In|x|==ifx#0 (4.5) j—dx:ln|x|+c ifx=0 (4.6)
dx X X
Example 1. j(x2 +3eX)dx = %xs +3e*+c

4
x+2d

Example 2. I
X

Find the following indefinite integrals:

X:J.(x3+g)dx:1x4+2ln|x|+c if x 0
X 4

1. j(eX +4x° +2)dx = Ans. e +x*+2x+c

2. '[de = Ans. 5In|x| if X =0
X

3. I(Zex —sin x)dx - Ans. 2e* +COoSX+C

4, J.idx = Ans. 1In|x| if x =0
5x 5




