
a

o f# cos case
"
'

+ 10 ) da
-a

o

,
s
.

"¥÷d.



A-pplicationofintegrat.cn# Section 2. I

work . Energy expended acting agents a force .

eg : energy expended moving a weight againstgravity .

Newton's second law of motion .

Force = mass x acceleration
i.e .

F- md's
dt2

work at constant force
work = Force x displacement = Fxd

work at varying force :

w -- Saba.ve. . E!←



Example
A leaky bucket weighing 5N is lifted 20am into the

air at constant speed. The bucket starts with 2N of
water

and leaks at constant rate . It finished draining just
as it reaches the top . Too much work was done lifting
the water alone. ?

- µ mass ofoates = 211

8 I

98mi
,

to = Jfc doc



Eixample
At height x , what

is the weight of water in

bucket '

y
Fed = -Fox +2 N

2N

#DX
÷

O
2C 20M

n

w z I Fcxi) Dx
it 20

20

W = f Fox> doc = ⇐x +2) dx
O

°

= [ - II+zx]! = 20¥



Eixample
A tank of dimension shown ( see figure) is initially

full of water . The density of water
is 1000 kg1m3 .

Find the work required to pump
water out of

the spout .

¥
.

mass of slab of
water at 'depth y .



Examplecontdr -

m
work done to more I water at depth y : # t

-

du -

- Tir
'

by = a (Gy - yz) By
TI

3-y
Dm = Av . 1000 = 1000 a ( by - yr) By •

AF = 9800 a ( Gy - yz) dy je r2+C3
- y)
"

Dw = Cy +1) 9800 Te (by-5)By .

⇒ r = J¥
W= §@+139800 ( Gy -yr) dy

= ggoox. S! ( Gy'- y3tGy→2) dy
= 9800T. [ 5,1- yay + 6¥]! Er U -

4×106Joules .



Volume Section 1.6

Goal :O find area
enclosed by a 3 -D surface .

• Rotate a cane about a lie to get the 3-D surface .

-het Ef" '

find the enclosed area between x=a and x=b .



setcp-Riemannsumi-YJ.fcn.ci
)

DX

a Split [a. b] into Ex;-e. x;] sub - intervals -

o For each Exit , Xi] , approximate volume with

cylinder .
radius of a cylindrical slice = foci)

width -_ Bsc .

So
, ve. = a fascists

'

esse
,
vi. = Ani) . DK



setcp-Riemannsum.INTd.)

0 Riemann sum .

✓ = Is
,

a ffcx.TTDX
= IZ good ax , gcx) = acfcx.SI.

a limit as n → a
-

V = fabgcxsdx
Fb : V = fabAcxsdx .



Examp6_CVolumeofcone#
Consider the line y = Iz on [0,6] .

Rotate about x-axis and compute
the enclosed volume . YEE

v -- f!. da ;

b

= Joa 'Ida moregemralkj
G b

= Iu 31 ) v -- S ' 'Ida
O

O

= 18a
= a,b÷ = } a . (tf)? b .

=



Example
↳ = ¥2 ( semi circle of nadirs r)
Find the enclosed robe (rotate about x-axis) .

my
-
-Ec

a Lfcx:/ Dk

r

af x

go.ba#cas5dx-raf!Lr2-xDdx=a-Lr3c-zIJr'-j---e-Lr3-gI
#

3
-I] = gears

=
.



Examplecrolumeof.ba#
= → fox)

Let fcx) = Ex =
goes = ME ¥

Find the volume of the bowl .
9 c) -

VI-xf.otfcxfdx.VE a fotgcxjdx
v -- a c.i. g.5)d.←

EIeTm!
= a Sot@ - 2x ) - Li - xD)dx

= a [ 3x - 3¥ - x +¥]f = I



Example 4
I¥me of intersection of 2 perpendicular coneys #
Cylinder 1 : x'+ EE I → about y - axis .

FAVcylinder 2 : Y
'
+ E E 't → about " I
-For a fixed z : . F-

cylinder 1 : at E l- Ed ¥
⇒ -TEE ex Ete

cylinder 2 : ya I t 72 -a e t y E
a

-Eze e y ⇐FE
For a fixed £, we get a square of length

2 TEE



Example4@utd.JVoleemeofasLab.Cz TE) ? DZ
✓ = f.

'

czE5dz

= 4£
,

'

CI - E) dz y2Ea , a>

0=4
Ez - E3)!

,

⇒ beta, a) .

= 16

3-
←


