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QO ) (Supplementary lemma  to Lecture 2. eg . 5)

Show  that the set of rational numbers Oh is dense in IR :

for  any open  interval La , b) EIR
,

we have Ohn La ,
b) Flo

.

Sol : WLOG  assume  a > O
.

Then 7-  n E IN such that

octal b -

a

to÷ g

s
IR

b - a

⇒ OL ha s hat I Cnb ( a L a r ) > IR
O

m - I ha M hat  I hb

Choose me IN such that m - is na am

.

'

. has mcnb ⇒ as an s b
.

.

'

.

An E Ohn la . b)



Q

1)
Find the volume  of the region banded above by the elliptic paraboloid

2=1 - ¥ - Ig and below by the rectangle 12=[-1,13×1-2.2]

2

Picture :

"

I - ¥ -

'

E

"
x

Sol : Define f : R → IR by Stay ) = I - ¥ - ¥
, then

Volume  ESSfix
,  yid A  = I

,
Ill - ¥ -

 '

I ) dydx ( by Fubini 'sTheorem)
R

= 4S ! Sf ( I
- ¥ - Yat ) dydx  as  Sexy , is an even function

= 45J
 

Ill - ¥4 y
- pdx

(
with respect  to  × .

 y
)

= 4512k¥) -E.) dx

= 4S'otEt¥Idx
= 4.

E
¥ +47×3 ; =

t.tt
-i =



Q2
) Evaluate If flxiy ) DA

,

where R - Lo
,

Dx  E - 3,33 ; fix
.  y ) = In't

'

,

Sol Method I : Using Fubini 's Theorem and compute  the iterated integral .

fftcxiysd
A  = his?

,

¥1 , dydx

=L
'  

-11¥ , NED ?
.

dx

= to ¥ ,

° 18 dx

= 9.got dfY = 9 . [ log hit  it ] to = 9 log 2

Method 2 : Using Fubini 's Theorem  with aseparation of variablesoff ( x , y )
.

gun  = ¥ ,
:[ 0.23 → IR

i.  e .
 flx , y ) =

g WHY )
.  where {

hey , =  ya :  E- 3,3 ] → R

then 5¥54 .  yid A = So'S ! glxshly ) dydx

= Slogan ( S ! handy ) dx

= ( to gcxsdx ) (S? hip dy ) = ( I log2)

all81=9
log 2



031
Evaluate Sis! ye

'  "

dydx
.

So I First attempt
:

Directlycompute
the iterated integral .

Silo y e'
 "

dydx  = Si Y
- thx ) die

-  "  '1) dx X
NTT defined at  x

-

- o !

Correct attempt : Using Fubini 's Theorem to  interchange the order of integration .

Effy e-
 "

dydx = 5855 Ye
.

Mdx dy ( By Fubini 's Thin )

= S? e-
 

" dexys) dy

= S :L - e-
 "

Jody

= Jol - e-
 "

t 1) dy

-
- Le typo

= (Ez t 3) - I =

e-
 

by
5


