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Friday, May 20, 2016 11:07 AM

1) The Para\ao\oic‘ z =‘|—7<2—32 inkersects the Xj—Plane
when O =4-x’-32 > x2+31=4
# r: 2 .
Then in cjh'no\rical coordinate

E={(n0.2) 10¢r¢2, 0¢8 ¢, 0¢z <4-]

3
Therejore | J“ xay+2 dV = %
E

-r*

4
j(rcose +r5n0 +z)rdrd0dz

og ° 4-r?
1* (cosO+sn0)z -r%rz2 ] drdd

z2=0

[(4r2-r4)(cose +5n0) +_;_r(4-r’)1:| drd®

=Y S <

"
°‘—_'$°‘——"§o;—5@

I[lo

(irg'- \_r*) (cos®+snb) -_L(4-r)3]r=2d0
3 5 4

0 r=o
1\[2

’ (é‘l(cos@mnnﬁ) +_|£) o - [_éi(sme -c0s0) , %6]%
d IS o

15 3

e4(1-0) +Je.n _64(0-1)-0 - 138n + 8n.
15 32 15 15 3

2) The parabo\oid 2 = 4o+ 432 intersects the plane z=a ol 4x’+43’=a
> 'XJ + ﬂn - ( E )2

1

ﬂ\erejore n th‘ndrica\ coordinates | E s gven bj

E={lnbz)losrefa 0¢0<n 4r’szga}
2

an % a Wy an Yan
Tlnen,m=l [ jKrdzdrdﬁ =KJ j rz] drdG=K( j (ar-4r3)dr 40
0 o0 42 0 o0 4t 0o 0
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* The reﬂ\'on in quesh'on i Sﬂmme’ﬂic about
the 2 -plane and xz -plane and so s the densllj junch'on (as 1 is consfant)

“Iﬂefor@)
My = Moz = 0
an Yo/2 q an oy, ] ax o/
N,3=H [Krzazdrde KJ [ rz’] dr d6 Kj j 10 - 6% dr dO
9.0 4t @, 0 0 34 00 ax
| Ha’rl-_}r‘] 2 . Kl [_lé_a _ ]ae ) K[i_a*de - Lk
0 0

The ) _)—)— = M > ﬁ"‘_ ) Mx = O, 44 ).
n, (X.7,2) (_%z_ mz ’ﬁ) (00 ga)
3) The reﬂ\'on of m}ejrah'on in queshion can be descibed as follows :

2,2

ot is above the P\ane Z=0 and below the Parabolond z =q-x -y~

o Also, -3¢%x¢3 W/ Oéaéwl‘%xz means the rejron

Al ////3

-3

Thus reﬁn'on of m}ejrah'on in cglmdn‘cal coordinates ghen bj

E -{(r8,2)]0¢0¢n, 0¢rs3, 0¢2¢q-r2}

-r
}
-3

2 2

 §

2dz drd®

T o 4
Y dyde

N
(7 cdzdrdd - J
0

b4
[ S
og—s.n
Oy
© — o
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w3 n 3

3
[ ]r’(q-r’)drde i Jdejqr’-rur i [3&-;2] ) n(8l -ﬂ) . Kan.
00 0 o 5 o S 5

4) 8<1 represents the solid sphere oj radius 1 centered ot the oriqin .
341_\_ ¢¢ <N resticls 1o the portion on § below the cone gen bﬂ 9 - 3Tn .

5 E={(r,6,2)10¢0¢ ™, 0¢re3 )05253} _
3
|

6) E. {(804)]2¢8¢3,0¢08¢am, 0¢pen]

la

Then, H (xgz)dV f(rcosﬁ,rsm@,z)rdzdrd@

O ——
© ey 0O

. x’+32 =2 =f’sm’¢

nand N an 3
Then, [[({x2+q?dv - [[ [£snp Sang a8d0dg . [sn’gdg [do |s'as
n Jyx y “l sin'g §sing ¢ Jsm ¢£ §
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. 1[‘.<>nr\¢ll-cos’¢)d¢. [ ]. [i’i]a

0 2

=U)sm¢ df - [sm¢uco; t dn] J?I\
=[cos¢+ lcosa¢] . 35-'1“ :(l-é+i—%)'ﬂ%l - |Gl§8“ ,

7) The cone 2 = x4y is represented bj ¢ = ™4 ,and below the cone and above the xﬂ-plane
corresponds fo Ma ¢ ¢ T2

Thus the solid in queshon Eis quen bj

E-{(8.0,6)]0¢8¢2, 0c0¢an, M <ps™ |

Then, % w2 W, m 2
vol (E) . idV = ] ]jf sng 4 d0d¢ - sm¢d l [3 df
300 "lq () 0
q l
- [—cos¢] .dn, [ﬁ] .2 an. 8 - 8lar
"y 3 0 2 3 3

8) The hansforma’n’on T is gen bj
X(r,0,2) =rc0s® | z(r,0,2) =2
3lr.6,z) =r5in0

The Jacobian s gen bﬂ

alx,g,z\ - %,:_ %% %xz_ @s9 -5 0 _ 1| cos® -rsn@ = 10’0 +rsn’0 = r
olr,0,2) %% %‘ % " |sm0 reosd O sind  roosd

2% %] lo o 1
Then, _3_(@2_) rl =v (smcer>0).

alr,0,2)
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Then

[ g

10)

9:28 AM

J“ j(rcose,rsmﬂ,z) rdrd0dz

)

‘l) The reﬂion oj mieﬂmh'on E is described as follows .

“/4 "a {2

00
w'. o om

[ a'g dg J sin0 cos0

"

® e 0
- ( J (l-cos’¢)5m¢)-

Then, the reﬂfon O¢xe¢l, OSHSJ—-;(E 15 given bj

/)

j

Ts L = [(8.6.9)|0¢9¢2, 0¢6¢ ™, 0¢p< W |

Karr;

2
LA
d 5

m"‘{'
\
(-1,3)

Jx’+3’ ¢z ¢ |3-x 3’ means the reﬂuon i5 above the cone z = Wg‘ [¢ "/4-]
and below the surface z=| x’y which 1s x’+3’+z =1 [8=12]

- I I(S’sm¢cosﬁ ) ($aing sin6) §* sing dS db dp

(1,5)
/\/ 3“\3

- [-cos¢+lco ¢] L
0
=4 _ 1
5 3
\')
~ /V=3
A~ S (U'4
f T
v=0
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R is the |>ara|\e|oﬂram bounded liuj lines
x-y=-4 3x+j =0
xy=4 3"*3 =8

+3u=u & 3x+ﬂ= 3u+dvilv-3u =v

°x—3 = Ju+lv-1y
4 4 § ¢ 4 4 4

S the Para\leloﬂram R is the image of the rec*ang\e S enclosed bj the lines u=-4,u=4,
v=0 and v=8 .

4x+8j =4.1 (u+v) +8.1 (v-3u) =uy+v+du-6v =3u-5v
4 4

Then

J 4 g 9 8 4
H(4x+83)d/\ j J(3v-5u) _|_| dvdu - 1 J [3v1-5uv] - l[(%-‘lOu)du
3 3
4 0 -4 v=0
}‘[qcu aouJ - [qu -20(41*- 96.(-4) + 30.(-4) ] . 1(9¢.8)=192,
4
D') vl '\
\ \y*"

‘v=— y 1*5--1

Once you drow the region R, You see that it is bounded bj the lines x+ =+1 ond y-x =21
St |
= ) =y- = ) = )
U= X+y, V=y-x 5 1 (u+v &xz(uv

Then xey =2 1 are the image of the linesu=21 and H-x:ti of v=2]
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Then, dlxiy) _ h h =1
oluyw) ‘/2 I/l 2
So, " 1 1 ! 4
”e oA . Heull‘dudv ] Lje“dujiav =_|_[eu] 1 ce-e!
2 3 al 4,
R -1 > Y
13) {lxy)= sm’(mmnﬁ) = [sm(mo&nﬂ)]l
{x = Jsin(mxmg).cos(mxmﬂ\ m {3= &s(nlmxmﬂ).cos(m'xmﬂ),n
= dm sm(mx+n3].cos(mx+n3) = dn sln(mx»fnﬂ).cos(mxm}j)

Jyy = dn [cos(mxmﬂ).n. cos(mx+n3) +sin(mx+n3).-sin(mx+n3).n :l

dn’ [COSQ(mxmg) -sin*{mx +n3)]

Comy
»?
»

"

m {cos(mxmﬂ\.m.cos(mxmg) +sin{mx+ny) . -sin [mxsny ). m ]
= dm’ [coszlmxmg) —sm’(m'xmg)]

ij = dm {cos(mx+n3\.n .cos(mx+n3) +sin(mx+n3).—sin(mx+n3).n J
= amn [cos’lmxmﬂ) ~sin*{mx +mj)] = jgx

19) T T _ (Qun).0-v(2) _ -gy

/\ ou (au+ v)? il (2u+v)*
\')
NN o L ) .

P g v Pg 1 v (du+v)* (Au+v)?
Qu _qglr; u.-plr; u .

op 1 aq P r ﬁ"’r—

v _dar; ov._ pr ; v . plg

RS I
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ol .l u, o1 v
o du op oV

“dy _.qlr + _a_u_ Pr

T (QU+V)
et o
ol - 9T .9u , 9T . 9v
9 o w Yy
(-Ai;}% ar i T i

ol . o . u , oT v
or Oou oar ov or

'QDrr i
(ol g’ RN (amirwﬁ'f i

I5) :j(r,s) =arcton(rs) ; (1,d), V- 5:+I03

Vﬂ(r.s)= % L+§§J

.5, _L__.r)= s T >
| +(rs) |+ (rs)? | +(rs) ) +(rs)?
vﬂ(')’-): <L, _L>

Note, V' - 504 IOJ 5 nol a unit vector | but |V = 5%+10* = {150 =5{6 and
the unit veclor in the direction o][ Vi ﬂlven bﬂ :

A

Ve Lo M (L)
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Then
D.gl1,d) . Vq(1,2). 7 . _l_,l_ _l_ 2
7 gl <5 5 F F>
I EE _4__=_4_’_
5(¢ Sl6  5{6

16) f(x,uj,z\ = xln(j-éz)

O -inly-22), 8. x Y. x -2

ox 33 Y- -dz az Y- 2
Then,

Vilxy,2). ln(ﬂ-éz)?-r ;Az j+ ;H%a‘;;t
17) f(x,ﬂ) = x2—3

A -, -1, Viky - Jx?—j\

ox aj

T lenghh of  Uftey) = Jlaa (2" = s 1.

S at each Point when x=0, Vf(o,ﬂ) =<0,-1> meaninj we gei a umt vector <0,-1
When x#0, the veclors Pom} away from the y-oxis in o sl.'ghﬂj downward direction with

the Ienaﬁx incveasinﬂ as x| increases .
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