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Q1 ) Find the mass M and the center ol mass LI
,

I
,

z ) of the cube

D=
{ c x

,  y , 2) E 1123 I OH Ea ; Og Eas  o Ea }
,

where a > O

with density function 8 Cx
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2) =  x
't  

y 't  I
.

Sol : Mass : M =

Sff sexy ,
 z ) DV = loaf ! Sixty't  22 ) dzdydx

Method I : Direct computations .

= fig : -4×4442+315 dydx  = Soa Soa ( ax 't  ay 't E) dydx

= as:[ fit  E) y
-
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'

I Ioadx  =  af ! lax't # It dx

= a
'  

[ ¥ t 3- a' x ]! = a
'

( Is t Zz .

 as ) =  as
.

Method 2 : Split the triple  integral into a  sum  of triple integrals .

= Silos ! x' dzdydxtf ! iso y
'

dzdydxtfofofozdzdydx  = I +  It t TI

Note that I = ( load2) ( f : dy ) ( fix 'd x ) =  a.  a . at = AI

Similarly .

I = ( loads ) ( S: y
'

dy ) ( Sid x ) =  a . E.  a  = ¥

It = ( foazsdz) ( bady ) I load x ) = at .  a.  a  =

.
i M = It It t  It = at tax If =  as



Center os mass : ( I. I , z ) = I ME
,

M¥
,

M¥
,

where
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Q2 ) Find the moment of inertia of the solid cylinder D with

radius  a  and height h with constant density S about its  axis
.

Sol ) Step 2 : Parametrize D in 1123 in  a convenient way .

Picture :
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Step 2 : Describe D in cylindrical coordinates
.

D= { ( r
, A

, 2) E [ O .  too ) x I 0,21T ) x IRtos r sa
,OfOUT,

O Eh }

Step 3 : Compute the moment of inertia  about the z
- axis

.

Iz =

Sff
hit  Y

'

I 8 IX.  y ,  z ) dv

=
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"
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do ) I soar 'd r )

= S . h . 21T . YI = Iz Shalt



Q 3) Evaluate ELITE ex 't  y 't dzdydx
.

Sol ) Step 1 : Describe the domain of integration D in 1123
.

D= I IX.  y ,  2) C- 1123 I - 2E X s 2
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Step 2 : Sketch D in IRS
.
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Step 3 : Describe D in terms A spherical coordinates I P . 10,01

Note that the equation of D is X 't  y
't Cz - 25 E

4.
⇐ x'

tykes
42

In spherical coordinates : p 's4 P cost ⇐ p s 4 cost

D=

ftp./o.O)E-o.tcs)x-L0.T)x-LO.2Ti)/OEOE2T,OE/0fIz,0tPE4oos/o

)



Step 4 : Evaluate the integral using spherical coordinates
.

Integral = I
"

Tow
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