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| 2.6 Cylindecs
l C:j I’ nders
Gh e’ve’rﬂ"l;ﬁ; la"‘é"“"ﬂe) the word ”C—glrnoler” describes
But in “he shudy of 3P

Hhe s\na?e_ of a gcoda cCan.
Su({?ac,e,s) “cﬂ{fr\ole.f‘ " decerilbes a moeve geme,ra( SwﬁFac_e}

D A eylinder = a hien 1 parallel
- Def A cylinder Is a su(-Fac.e w P

i +o a liae.

% Most 0~F— our examFlcs will be c:jlihcle.rs which arce

to one of Ehe coordinate axes
Cx—ax'c's) lj—a>4(‘3> oY '-Z—ouds)
Tn one oc tlo Vars,

'Fa'(mll&l
and Fhese Can be described by e_aéu.a-h‘ons'
X~ sinz2=0 (meue( 4o Hne «d—wds)

to e z-axis)
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fle \
of X*+ 4y =10 CF”‘”‘ le
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EX Aho_b&‘e_r le,f\clﬂf b)(a(nquc
Th;' parabola y = 2
in the yz-plane
e
v
The parabola y = 2
in the xy-plane
Lines through y = 2
parallel to the x-axis
Lines through y = x*
parallel to the z-axis
- - 2
Recause Z 7S net mentioved Tt equatien Y=
ec#x
describes

2 can be any numbeyr, so y=x*
to

the cylinder Consiséin%_ of all lines Faralle_[
4he 2~ axis Hat ‘FaSS ‘H«rouah -the 'Farabola

U:x"- in the xg-?lane.
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Ex!(a): The tquakion er —3——= 1 describes the
4, +he Z2-axis

Cg_\lnolef‘ (‘/onSIS-E(n% o_F all lines quq([e_l
Passing “Fheoug h the curve X2 Y 1 on the xy- Flane

kif—/) ‘)amwge 2z 'S I\o'{"
EH‘FSQ menmtioned Tn €9
Sketch of eH'lFQE Sketch O.F Sur-Faae,:
on ’d\e_ Kj—Flane: ;(2‘ >
lines a trace '-411' ;:1) 2=5
arallel
£, the
Z-axis the xy-tace

Xy d.y z=0
[’,7— 22

HT

Def * The xgd—'tmcﬁ of a surface is the set of F°T”ES

(yZ——t\*acc>
(xz-trace)
ot which the Sur-(—\ac_e Tntecsects e X&j—'-]stome__
(YZ—Plame)
(xz-plane)

+the xXy- trace, set 2 +- O
(YE "trace) (x)
(xz-trace) &P

— T —Frncl an E-‘buct‘{:(_af\ -F,r

a trace is when 4he surface intersects a ?[a_ne_

# In :ae,nefal)
(Traces can help us

Taralla\ £o one of these 3 coordinate planes.

Visualize a Sur—/—‘a.dt)
Note :  Thic sw{ace is called an elliptic cylindec becauce
\ J

one of the +tvaces is an e,l\IFse_




Ex 1C) Xx-— ¢inZ=° T a cylinder

Consistiva L [fnes ‘m“\\i( to ~fiw Ve asls
passi~g —hrsuyh  fle carve X =Sin &
e p-planc

X2 - fmce 8 XN~ in & =0

g A("\/"JS Skefch af (Cagy_
Fwo Haces




II: Qua‘lra-&,? c Sur-Fac_e.g

A %uao\ric surface s described by @ 2nd degree

eﬂbuatfon in 3 variables

Ax*+ &y*+ C2° t Dxyt Exzt Fyz + Gx+Hyt T2+T=0

where +the ceoe -FFrc?e,n+s AsRy--> 3 are conttants and

st \east one of A, R,C,D,E,F s now zevro,

¥ we/ll leok at the mest commion %MQOQFTC. S(M’—ane&

2” _ —Xz—ﬂ_z
Dnl% €-g. ,_>§£ + _U/Z.[. — = and 2 =
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. GQ_ . %’ az [ 'E“‘"
C\(["\& a SFVIU& buk different distmnces -F(DM —the C,errﬁe_rﬁ

eq: X + y* ==
R

=1

S> is dhexe

ch An Tn‘l:erc.e_tt oF a sucface (T-F £ exist
“he SM(—Fac,e, tntersects a coordinate axis,

% To _(:?ncl the x-inkec cepts, et Yy=2=0 Hen Selve -Fo(‘ NS

e.q: y-inercepts 2 yezeo wd X =1 =Y y-2=0 and xX=£32

Co +he x-intercepts of us ellipsoid e (3,0,6) aed (-39,

s STM?(aF[%> 4, 'PTM! +the 3_Tn+e_r(,eF+S) Set X=2=0 % solve —Fo\" Y.
\( N %—Tn'f’e,(c_e;r—f'g) et ><=lj=03< &O]\/ﬁ_‘i—\o{‘._zl

eq: The Y-inteccepts are (0,4,5) and (0,~%,0).
The Z—,—'m»{-e_rce,F("S are [D) D)S> and [0,0,—S‘B'
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(- : ,3{—. Y z (s
Gﬂ% e'ﬂ' 22 + + =1 D
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R: what is the xy-frace of -this eJ[rFsD‘tc&?.
A: Ct 2=0 = 2=0 aad —)»;—L—f—,lip::1 (an e[[EF&a>
o

R Wwt ace other traces Fnra[le[ 4+, the xg—?lane_g

A: Se/{: 2z 4+, a wnumbec Letyeen =% and &
-~ ——-

[since RHS of equation Y is 1)

2 2
—?o( exam?lt) Set 2=1 = _’%_.i_l_‘.‘l__,_é:f
[

1--L and 2 =1
2s

2 &
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le 7
CTLJ& s a4 Smaller E.“TTS-C_ ‘han Lhe xy-trace Sinte RHS 7s less o 1)

2
[OJ())Y) 2 @\ another +tyace (0}0)§>

&?fﬂtlle,( _&'o

C)ﬁ//)e xy/Flome

(04,0
J
[3,0,0) %fﬂ' trace
P
5 XZ~trace:
/></L' ’f"é’:l ﬂrcu ﬂso

Note: The name ellipsoid = because all races are ellipses.
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MML # 7 X* -

Q'>7:""°l Z2- intevCepts,

Solm < X =)=0 =P - =1
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