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Sin : Use cylindrical cordinates : X=rust 857525 .

yay= 1255
#
3rs4.

Then parameterization is quien by
-

↑(r , 1) = rust + rsnt + k Fr= est + sing +I1
A=fzgxFoldret. Fo = - rsuit +rusty +Ok



Exo =/c -Gres-Esi
so /vol = (rest)+ [Erswit)"+r (2+2)ent
So A= ard=



En: X= rest 8X8525)

y
= rsint

z= r2 1524= Kr<4 = Kre2 .

(r,z) = ressan +simp +rat
= cost +Sint] +ark
Fo = - rsig+ resty +oh

i JFrxz=
ist swit zI-usnit rest y I = -Icost - 25sinty + re

Ixi) = (E2st + (smit) +2) =r



Then A=def =2
*

Edu=u
u=45
du= Order

=t-55)
Krez =5417



E

Sin: (x ,y) = x2 + yj =xz
*
x
= m +0 -2xk
Ty= 02 +1 +0

Exyz(x) = 2x2 + G +E
. Soxylp= (2, 0 , 1)

01 0

So tangent plane at Po(12,-1) is given by
2(x-1) +O(y-2) + (z- t() =0 (s 2x-2+z+) =0( 2x+z= 1



Cartesian equation
: (xy) = (x ,y,

- x
*)

Socartesian equation quien by z=Sketch: 2x+z= 1 .

---P
>
y

X z=-X-
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: En atthe intersection
,
(substituteEny" it

methodof x+y+z =2)
Level

Surface.< y

*y+y= 2 = xyz,
= r = 1

X

L
when x=rost

, y
= rong.

So v2 = disk of radius 1
.
Let F(x ,y ,z)

= x+y +z5 = 2.
Then

Area = SS Endo =

*F = (2x
, 2, 22) and ETF)+4y2+422

=2 = 28 . (Sincey+E=2)



and Iz) =2z2Exy) =2Er when x= ress

F=2
.

Yersint
SoAward

Ocr21

Offerte

=z(r)
=2T(e-1)I



[5

Xa
Sn : a graph grien by x= fly ,z) = 1 - y2z2.

F z

When x=0
, Fy+z2 , so r= disk

of radius) .

ya
So A=Sitidi

58 = (2 y ,
+2z) so HTf)= 45 +4 = P(y+z4).

Taliy polar cordinates yarest , z= rsuit , gitz =R,
Oral

,
Defeati

So Aside due



= (+Pr da
-1).



15 a) cross section at fixed xe[a ,b]
za (f(x)cst , f(x) sing)

radius f(x)
Saypintonthesurfacea
by *(x,1)=xi + f(x) cost] +fst .

as required.
b) Equation (4) refers to
A= SfirxxFoldA
R

In our case , aexb , Of2E.



and
x
= + f'(x)c58] + f'(x) swith
Fo= 01-f(x)snitf(ct

h
Exto =/i fast tsir IO-fLxsmE f cost

= (f(x) f(x)x31 +2'(x) f(x) smiz)i + f(x/cstj - f(x) swith
= f'(x) f(x)i + f(x)c56] - f(x) swith.

and (*xxtol=((f'(x f(x))"+ (f(x)) 1528 + (f(x))2swize)
(1+(f] b

so A=/S(H (f'(x1(2) dodx=(2nf(x)) * dx as required/



#6

Parameterization of cylindrical surface,

zazity= Gest OAST (20) .

X= X
.

kX24

Y -(x
, 2) = xi +201+20th

Then SSG(xy,z)do G(( ,2))xroldxdo-

G(r(x ,z)) = 2suit .

* = T + oj +St · Foz D-25m8] + 2037h .



Exo) = 04 + 20585 - It is

and /x x =z) = (42337 +4sizz)"= 2.
a d

soG( ,2) (* xFoldde
=f) you2dx

E

=Fixsint)Ydxda = Jsmtdf = -Ross = 12- (12) =E



EG

Sin :

again uselevelset method.

x

x+y+ x+y
=
=4 = xy2 =2 .

So it is diskofradius.

F(x ,y ,z)
= x+y+z?

-

DF= (2x ,2 y , 2) , IGF) = (4x +4y2 +422)
*
= (4(x +y+z2))

*

=F = 4 .

IFz) = 12z)
.



So

IHd = S)H(xyizdedly ros USE25
S

Or
( ,y)=R
= If yzdady = Szydedy
(yEr ( ,y)ev

-zreirdret=side
=)
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When x = a .

Gla ,y ,z)
=

ayz

maydaya=zdzod
Y Similarly for/Sta,yzd=bayzdye to

=Tayzdz = 0.
We see that similarly, JJG,b ,zdr =fG(xyz%.-=



So JfG(xiyiz)dr=)
rectangleat



I.S

on : Surface is given as a graph (x iy , f(x ,y) where f(x , y) =x+y
Then & (x ,y) = xi +y + (x+y)
x = m + 0 +2x .

My= 0x + y + 2

so Exty=/J:I

I I

ad(xxy) =Mx+ (+ )=

SoakyizdrSxdydx =Saxx
let u= 4x*+2 .

Then du= ExdX .



OX1
,
then 2446 .

- garde=
= 5656-2)
=t


