
4.4) IndeFinite Integrals, Net Change

? Def :
6

Ja fixide = number and is called
a def in i te Integral

? Def fix)dx = function and is called
an indefinite integral

I Indefinite integrals

/ f(x)dx = F(x) +C Fis the anti-
derivatus of f(x)

(a) Since

t hes

d x "
= n x "  t h e n

d x

x*dx = XMH +C

Anti-derrathe of X"

the integral of X"

=x" (n#-1)
d x

X
1 5

X"tI

(6) 1Rdx =RX+C 4(2x) = R
dx

the integral is the antiderivatin
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(c)

(d)

(e)

§ sin (x)dx =-cos (x) +C

JC53(x)dx = sin (x) +

sec? (x)dx = tanix+e

sec (x) tan(x) dx = sec (x) +c

b/c d/-cos(x))=sin (x)
d x

ble dsin(x) = cos (x)
d x

b/c
I tan(x)

dx
= sec'(x)

t x  =  ( s c ( x )

ble dsec(x) = sectstant
dx

d-esc(x).
dx(h)

" H e y ,  w h e e  i s  S t a n  x x ? '

? Ans: chapter 7 b u t  u n t i l  t h e
lets look at stewants table of Integrals
Send leats y simple complicated

tan(x)dx= lu| seclus +C

Do not derive or use until
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faxl Integrate S(? 3-258) dx

S(*-25)0x

=(8'-2x"")dx
= {xdx-2/x'dx

-? t1
= (x*  +c)-2(5+1+ c )

=  x * - 2

= x3-458+ C

(3



Math 211 C 4 c

1.  In tegra te  ! sin(x)
cos' (x) dx

N a m e  ?

§Hint, conust to sec, tan,
e te?

2. Integrate Sect) (sect)+tant)} dt

3. § sin(2x). de I Use an identity for sin (2x))
Sin (x)



/IIII Net Change

FTC 'II F'(A) dt = F(b) -F(a)
a

ratechange vet change

8 Volume at Liquid in a tank.

? let VLE) = volume of liguid in atank at time't"

Combined sate of change of the volume
i s  d V ( t

d t
The the volume change at a

further time follows this famula (FTID,

V I t )  =  V ( t i )  +  V ' ( e ) d t

(7) Hans tank wilt fill
EXI l e t  V i t )  = 7 2 if t> 1 min Find the

volume in the tank at t= 3 min ,start@t.=Im

V (3) = V(?+ 0 = 1 + 5 , 1

V ( 3 )  = t
t = 1

V ( 3 )  = +

t

t a d t

+-2+1
=2+1

2

=1-El.
2

= = ?



@ Density
? Linear Density = mass/lingthe

Variable density p= f(x)

Instantaneous density. S

1 50% lead
50°% Al

180% lead AX

20% Al Am =p(x)-Ax

S o  A m = (Am (x) Ax
d x

? Total mass = Epixi). Ax
seturn a tb 7=1

onet mass @x=b
m (6) =un(a) +),p(x)dx

a

If a rod's density falls of as pix=
Find the mass between a= 1cm sb=8cm

A m = p ( x ) d x Am= Po

a

13+1

- ? + 1

8

x > 8

X = 1

Am=3?.
s m  =

&

=Po), Am = 3P. (4-13 = 2P0



P Ecoomics 6

If CCx) is the cost to produce x widgets
of a commodity, like cell phones, say,

then the marginal cost is C'Cxs and represents
the cost per unit after X widgets have been
produced.

The net change of Cost fom X1 widgets to

Xy widgets is then
X 2

C  ( x )  -  C ( X , )  =C'(x)dx

EX let :  4-0.02x bette marginal - c o s t t
produce x toothbrushes. What is the cost
expended from the 10th brush to the 30 t brush

C ( x 1 = 4 - 0 . 0 2 x
30

1 C  =  6 4 - 0 . 0 2 8 ) d X
10 30

7=80-0.01 800)

= 8 0 - 8

= 7 2 *
-0.0271.0

=4(3070) -0-02(30-107)
=80-0.01(900-100



#  E l e c t i c a l  C h a r g e

Cument in a wire ord capaciter is the amout
of charge flowing across some referene point
per  un i t  t ime

I =  1 Q
s t

Instantaneons cument is I = d tt= b
What does I l t )  d e  m e a n ?

Ans :

t = a

( d e N t  =  C ( b )  -  Q ( a )
via thre
FTC?II

EX Acapacitor accumulates Charge, and
while doing so appears to have a cument
flowing across its plates.

Q'What is the net change of charge
if I (A) = Zes from t=ls to t=3,

3
DQ= ) de =I . . t

3
2

= I .

t=r
17-3

=

= E ( 4 - 1 )  -
9



0  A r e a

C o n s i d e r  A r e d  u n d e r  t h e  l i n e  y =  X

Q:  How does drea grow.  as  me move X
f u r t h e r  o u t  o n  t h e  x - a x i s ?

y=  x
(y= t) A r e a =  ( f i e l d t

a X
y=x s ta r t =@x=0 I  ( t ) d t

Ify=C what is Alx)?
A(x)=J e d t

our ed,
=C (x-0)

A(x) = Cx A =W.H



Ify =X' what is Alxl?

Al I Edt

-  E l


