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Wednesday, May 11, 2016 5:10 PM

Na) x-= 31+422 .

The traces in % =R are 31+ 42 = R
R0 : Geta faml]j of ellipses .
R=0 : point at the origin

k<O emp*ﬂ

The fraces in j= R are x = 42+ k?
So we have a jamiﬂ "S para\)o\as oPeninj in the posihve x -direction.

The traces in 2=k are x =3’+4k1

which is again a jamilj oj Parabolas oPeninj in the posihve x -direchion

* So finally ,we see the graph is whot is called on el\igh‘cjpagboloid w| axis the x-axis and

the verlex oriﬁin .
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Monday, May 16, 2016 9:11 PM

1b) 16x* = 3%412

The traces n x =R are Hl*4zl=|6kl
« R+0  We havea\familﬂ oj ellipses
R=0 : pointal the orign

The traces for a_:]g are 16x3-42 -k
. l]’ k#+0, wcaet hﬂPerbolas.
* I R=0,we get two inlersecting lines

The baces for 2k are 164- 3’ - 41
* R40, we ﬂei hjper\)olas
* k=0, we gei two miersedinﬂ lines .

* S0 we 3& an elliph'c cone with axis x-ax& and verfex (0,0,0)

Z
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Wednesday, May 11, 2016 5:10 PM

2)
0) |m "-‘-H 9(+q lxl"'Ui +]
(%4110, 0) Jx%a +1-1 " 3)"’(0 0) 19(2-»3 +1 -1 {9(—2:5_-1'_ +1

= b x %1 {x2rf+1 +1
(X,Sl)“—"(o,()) 'x +H +1-] ( ’ Hl )
= lm 1|x1+3+ +1 ={I+1=2

(xiﬁ)—’lo)O)

b) | xy’
(1) (0,0 ﬁgs

ALS l.!l: {(X)ﬂ)
x2+3

let's approach (0,0) a\onj the ﬂ-a*xis e X=0.

Then,
j(o,ﬂ\ = é%_ =0 joralla#O.
ﬂ\etejore,

f,9)—10,0) s (x,y) —(0,0) alona the yraxs.

On the other hand, let (x,y)— (0,0) olonﬂ the parabola x = 34, we have

fluy) = iy’ 3) - #_ =L forally#0.

n»erejole. f(mg)—"f as (x,ﬁ\—’(0,0) a\onﬂ 9(=52

Gince f has {wo dlfferent limids alonj two diﬁerenf lines , lim 'x!f D.N.E.

('xl‘p""(O)O) x2_+38

3a) w-= In(x+%+32)
w _ _ 1 , w _ 2 dw . 3

ax x+35+31 33 x+43+32’ 0z x+&j+32
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Wednesday, May 11, 2016 5:25 PM

b) plx,yz,t) . dr+BY"

Bz +§
¥ . s M. MW a2, axeBf -
o  Te+dt Y geab? 02 (32+6t)° 512 (Bt +6t%)"

4) f(x,j) - xed

fx = ed 4 xﬂexﬁ ; Jj - K’

fx(3,0) = %4062 - 1
fyl2,0) =4¢° - 4.

Then equation of the iarﬁent plane 1o z =xe at (2,0,2) is

2-3 = 1(x-2)+4(y-0)
3 2-d =x-d+dy =>z=x+4j

5) The solid lies inside the cjhnder x2+3n=‘]
and  between surfaces z =J64-4(x’+3‘) and Z =-164—4lx’+5’)

“m ove [ ﬂ ‘t(x’+3’)( -J6t- 4lx’+3’) ]dA H 2y64- 4(’(243 dA

43 x’aa’“\
Now converh'nﬂ topolar coordinates , we 3et
[ a2
V. ”a -4 drdd - [e [rlm-wdr et u=64-42 ,r=0,u=64
00 0 o du =-8cdr ,r=d,u=48
‘_L) rdu
8
[ R ] -Tn[qsﬁé'-mﬁ] = [48.40F -¢t.8] - %ﬂ[a-aﬁ]

Solution - Homework 2 Page 4
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Thursday, May 12, 2016 8:45 AM

a 0

) Ay dxd xy’=at
l_lwﬂ . DUA
L/

D ={(r,e)| 0¢r<a, M sesn]

0 0 N a L
l xzﬂ dxdj ]' ] (rc0s8)” (rsn®) rdrdd - Jr‘dr J s’ sind dO
o v

) 0 L)}
(.

7

~—"
U= Cose

Then, D isa ije I rejl'on, l(xﬂ) lo¢xed, x<ﬂ<6 Jx}
X
X

2 €2 6-ax 2 2
Then, m =H?(x,3) dA -J J ’dﬂ dx = J [xnj] dx = J =33 dx - [a#-ax_"}
0 0 X 0 X 0 4 o
=l6-1d =4.
Next,
2 6-ax 2 6-ax 2 )
My [[xftxghdd - [ [ xs'dyos =Jx33] b |-t [%1_3_21}
D) 0 X 0 y=x 0 0
= 34_% = M.
5 5
5 6-ax 2 (-dx 1 , X ‘o
2 2 _ _
M, - Hﬂ\?(x.g)d/\ =ij dy dx - }J[x’a -Jx dx - b‘.J36x A4x°+4x"-x" dx
D 0o x 0 0
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Thursday, May 12, 2016 9:20 AM

0
Fmallj,
X0 (M M g 485 6 12
(*9)- ()= 32 35) - |64
8) flxy)- {o.lc“““"""”) , 130,420
0, otherwise

a) ]‘(x,ﬂ) 20 since exponenh'a\ jundion I alwaﬂs Posﬁive.

o) dA s 05 0) )
Hf( 3\ 3[‘[0'6 ly dx

"\1
= 0.l [e-o.szd'x je—oaﬂ dj
o 4 0 s

= 0 Im ’e-o'sxdx.hm [e_o.aﬂ ds

t-00 3 §»%0 -

[ -0. -0.5(0) ~0.25 -0.2(0) -cx
=01 Im |e 5t e . bm |e _e (Use} lm e =0 Vc>0)
@ | -05  -0.5 50| -0.9 -0.3 X0

i)

Hence f is a Jom} densﬂﬂ junchon.

b) o oo
) P2 . “o-le'”"{“ﬂax d

o Lo ,

-0. - _0. -0.3
. 0l [c“ﬂdﬂ. je“"Ax _ 0 [g'“ ] A m.(;"_’). 2 -e’
t-o | ~0.3 0.5 0.4
i 0 i .
from porl @
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Thursday, May 12, 2016 9:44 AM

24 2 4
i) P(x<2,Y¢4) - Ho.\e'w's’”"'a”)dj dx - °'J % e [e‘“ﬂ iy
00 0 0
- 01 [e‘“" ]2, e ]4
-0-5 o -0.9 ,
=0-1(e-i_i )(&.o.s 4 )
05 -05 /\-0.9 -0.3
- (4 ‘e-i)(i—e-o'a)
Tr 5x+40.2y) o 0.39)
) EX)- [ Xo" xe oo d3 dx , ElY). ] [0 lye "lo8d4y d dx
00 o0

9)
a) So z ={(xy) where 1< x}+ fs 4

jx = -dx, {ﬂ = 33

AlS)

Hlu(m%(ag) AA where D= flxy) | 1€ x3yted ]
- {(r0) | 14r<3, 0<0¢an}

. [ I+4(x2+3

J

a 2
J | +4r2 ¢drd®
|
dd

0
]
0
Use u= l+4r?

g s).

[

1 2
JrJl+4 dr = Jn[ i (|+4r1)%]
1
L
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3

Thursday, May 12, 2016 10:26 AM

b) Here, z =m Don't need fo consider z - -ml as we are Interested in]
the part tht lies above he Xﬂ-P\ane

and within the Cj\mder

x°+3’ = 3

= x2-9x 4 32 =0

> (x2-ax+1) +Hl =1

= (X-i)l+ 32 =1 ( Circ\eo‘{ rodius 1 centered ot (1,0))

. (x-1)2+51 -1 a0y 4 or r= doos0
(rcos®-1)%+ (rsnn0)2= 1

HE)Y

eos?0 - drcosO + 1 +rsn™0 = L
2 - Arcosd =0
r= acosd
The disc can be expressed as
D= {(r,e) |- ¢B<d 0¢rg Qcosﬁ) ,
Ten fo=ox o, fy- 24
\[] -x’—g’ \]4-9(1-3’
AlS) . J‘ m(‘{x)l"’ (fﬂ)z dA
D
_ [ e x’+§1 dA
J { 4-x2-y*
Ty deosO
J [ 2 +1 rdrdd
-§a 0 4-r*
M, 2050 2 desO
) J J 'r%‘i-r2 cdrdd - J j ar__ drdd
L) 4‘[2 -1/1 0 Jq "r2

Solution - Homework 2 Page 8
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Thursday, May 12, 2016 10:39 AM

let u-=4-r?
du = dr
~d

“IZ 1= QCOSG

] ol ae

Vo
_1‘[1 r=0 u

L7 dc0s0
. J-Jﬂ—r’} do

Wy 0
Wa
- J—Q 4-4005'0 - (—a)ﬂ_de
-V,
LA Wy
:j‘\ -3{4(1-0s0) O - 4JI-J -5’0 dO
- -
Wa
L)
= 8ji-sm0 do - 8[e+cose:) - 8(1\_-1) = 4|n-1)
2
0 0
10)

3+z=5

/_\
3_0\
XY \
\\>

=

D’nagram oj Reglbn E . (Nl necessaiﬂ to solve the problem).

First nole that the region in queshon i5 bounded lﬂ planes 2 =5_j and z=1 (S region is
Type 1)
Jpe

Solution - Homework 2 Page 9
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Thursday, May 12, 2016 11:09 AM

Threore , VIE) = [[[ LaV ” Ti dz dA ﬂ (5-y-1) dA . ”4-3 dA
t i D) D

D

Next we Know that the reguon D -={(x, Y| 'x+ ‘Q} or in Polar coordinafes
D- {(re)|o<e<gn 0¢r<3 ]

Then,
an 3 anr
”4-3 dA . J{H rsnd )rdrdd - Ij4r—nﬁsme drdo
D " 0o n 0o m
- I [Arl- é_r sme} do . II% -9sn0 - I80+‘|oo59:l = 36m
0 0 0 0

The jronl faceof the lelmhedron lies on the P\ane
%\u _lq.J,z:‘:l. =1 =?x+ﬂ+z=i

In 3ene(a|, a plane w/ x m‘ercel)’r a, ﬂ-m)f b and z-mt

C ls given bﬂ the j'ormula _g_;,_ﬁ,, Ci .4
Then we see that T can be exprecsed as a ’rﬂpe 1 region {(x)g)e D)o<zs< l—x—g}

To defermine reﬂson D, we fmd the PmJechoan z =|-x- -y on the %y - -axis, which
ques us Y= 1-x  and from the dnaﬂram we see that 0¢x< 1.

n\erejore, E ={(x.3,2) \osxs 1, Oéﬂél-'x) 0¢z< Lx-g}

Solution - Homework 2 Page 10
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Thursday, May 12, 2016 11:28 AM

There ore ”J v . (Ij i

l-x

'X

“dzéjdx

X

O(_._,—'

- (=% [x’—xg -ai_x’( l—x)J ax

0
1

[
176 T 5o

TR
p) 2 10

Solution - Homework 2 Page 11

- j [ xz(l—x—ﬁ)dj dx - f[ - xgj dj dx -
1

13
Ji%JQf)%dx
xa)dx
= df
8
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Thursday, May 12, 2016 12:14 PM

13) E =f(xnj.z) |0sx<1-2, 0¢z< 1-3”, 1<y« | }

13) The Pro]ech'on of the region of inlegration E on- the Xy , xz and yz planes are

34\ N

I 1y31-2 | 1-y? 1 !
Then, m = 4dxdzdy - 4 (-2 dzdy = 4[[z-12] 9 -4 (1-y*)dy - 16
| 1‘J'0X j l! j l[ JZ:o J : j S
"f]“ lI N ) c
.M52=J‘ X4xdxdzdﬂ QJ[(I z)dﬂdx= %—J'H‘{‘j‘-&— m.f:lmm
-11 ﬂ.’i % . ?1 i =l 3 I symmekcic’ ilerval
Mz = 4 dxdﬂdz - 43 Yy dzd 432-9322 &H-Qﬂsd =0
:L :’M ;[ : Jn[ J J !
ij ij zdx&zdj-{ 4z -4 dzdj-& (Ig)—:\(lg)dﬂ
1- 0 o o )
- yft+ 2y dy = ¢
’_Ji‘s £13959 = 6
n\ (_)—)— = N &i_, Hx
. (13:2) <4m£’ m —;nﬁ-)
(M o s\ (5 04
|5/5 ,l_c/—s) T/g— = ('4 ) ?) .

Solution - Homework 2 Page 12

N u-l/ 1 1
={x / z-1y z:1-I
I [ 1
Then, 0 ® ®
110y 1 4y Vi gt
Jl [ j(x,g,z)dzdﬂ dx :J ij(x,g.z) dz dx d\lj . J I Jf(x,g,z)dxdjdz
0fx 0 0oo 00 o0
h @ wn © e O
: lol Jlrapa) dudedy - l ﬁf(x,az)dadzdx i l l Jﬁj(x,g,z)dﬂdxdz



