
...... 
z 

Truce Plane 

Ellipse Parallel to .l}'-plane 

Ellipse Parallel to zz-plane­

Ellipse Parallel to yz-pJane 
y 'I 

,The surface is a sphere if
 
a =; b =c =1= O.
 

z, Hyperboloid of One Sheet 

x2 v2 z2 
-+"---=1 a2 b2 , c2 

Trace' Plane;:..:,;:::=._---­

Ell1pse Parallel to xy-plane 
Hyperbola, Parallel to xz-plane 
Hyperbola Parallel to yz-plane 

y 

The axis of the hyperboloid' 
correspon(is to the variable whose 

, " 

 is negative. 

. .::....  

Hype$loid of1WU Sheets ' 
Z2 "x2 y2z '-'- -.- - - ::;' 1 
c 2 a2 " 1J2 

Tf4P# ' '::.:P:::la.:.:.ne::,...-"-----,-=c:"'- ­

Ellipse '  to  , 
.HYJ)efbola, ' parillello  

";  "Parallel to  ' 
" ,Z 

.. . . 

The ,axis of the  '" " " 
Corresponds' to the variable whose 
coeffiCient is pOsitive. There is 

,no trace in the coorl#iJat,¢ plane 
perpendicular to this axis. , 

. - " " .'. ',' 



Parallel to xy-plane 

Paranel to xx·plane 
Parallel to yz-plane 

~ai-a.llel to .ty-plane . 
Parallel to xx-plane 
Parallel to yz~plane 

Plane . 

Parallel to xy-plane . 

Parallel to xz-pla.ne 
Parallel to yz-plane 

Elliptic Paraboloid 
..... i;2 i 

z = a2 + b2­

Ellipse 
Hyperbola 

Hyperbola 

Ellipse 
Parabola 
Parabola 

Hyperbolic Paraboloid 

z=~-.~ 

The axis of the ebne corresponds 
to the variable whose coefficient is 
negative. The traces in the coordinate 
planes parallel to this axis are 
intersecting lines:' .. 

Trace 

Trace Plane-------,-­

Elliptic Cone 
x2 v 2 Z2
-+£.---=0 
a2 b2 c2 

The axis of the paraboloid corresPonds. •. 
to th'e variable raised to the first power. . 

Trace . Plane------­
Hyperbola 

Parabola 

ParabOla 

The axis of the paraboloid cOrresponds 
to the variable raised to the first power. 

y 

y 

y 

z 

z 

z 

:r 

x 
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Surfaces and Such... • 1. Make rough sketches ofeach of the following surfaces. Use any techniques that 
help obtain information about the surface - e.g., traces, level curves, etc. 

x 2 y2 z2 
(a) -+-+-= 1 

9 16 25 

(b) 4x2 - 4y+ z2 = 0 

(c) 4x2 _ y2 + 4z2 =4 

(d) 15x2 - 4y2 + 15z2 =-4 

(e) Z = 3 

• 
(f) y2 + z2 = 9 

(g) x 2 - y= 0 

2. Sketch the region bounded by the graphs ofthe equations : 

(b) x2 + y2 =1and x t z = 2 and z = 0 

• 95 
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• 
3 Find an equation for the surface of revolution obtained by revolving the given 

curve in the indicated plane about the given axis: 

(a) z2 = 4yintheyz-planerevolvedaboutthey-axis. 

(b) z = 2y in the yz - plane revolved about the z-axis. 

(c) xy = 2 in the xy - plane, revolved about the x - axis. 

4. Find an equation ofa generating curve, given that the equation of its surface of 
revolution is: 

• 
5. The curve z = siny (0 s y S 1[) in the yz - plane is revolved about the 

z-axis to fcnn a surface of revolution that bounds a volume. Use the 

shell method to find the volume. 

• 97 
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1,0
 

~L L " 't y ~ ' ­
-+..L.-+:t I 
q ll.o :{ r~ -=­

j -::: 5 :
 

A!O+-~+-h.e. +n:.c.e-a- i ... +t,l. 1:~ ov-.c( ~')- rl-Y\~ C\re'_ cJro [U\f.~

• ''Th-l. S", ,t-c" U- I~ 'L fIl'r1L\ ~ 

it-e. -\- '" ~-t <; \,'~ b~1 f b .,\p­ of- -('vv\N'. 

/'-it-T h . .' .' tn".:)
"---- L_'

./ 
I 

. 

I 

~ II It+-1c 
VPt l'£\ bDIr\ l£' 

d-=-~-k ,J- 5''"'--''- [( It pM-:>- . 
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• 

/

./ 

/ 

1\ 

(cL) ISxL- -l{ J~ --t- 1S~~ -=- - y 

~.$ °1 ) hYf"rlvlcd 

----"'') 51'''5 L. ,p ~L"'--+ (D; \, t,')J~! .~ '1.:=-~~-D 

, -:-+ I i\J-=- -l ~ f ~ ~ -::: 0 -~s IjL- f to..,. (0) -') 'j 

I 
1 . 

! 
I 

.' 
/ 

-/!f(l?l k' " 

•
 
<:fiE:'" 'i_
Q!t!7.. . '-'1, 

: J-n~ r~,J.;.c. 6+ J. S~ 
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I
 
y 

----­ 1 

,. 
11 -----,­;' /.. 

. ;'.
",(/ . I"! 

'(<-.,' , ;'-; 
/ ~ ," 
'I/j.-~,: >f,/ '.-' / . 

, ' I. .i ' 
__ ___ - _.__ ~.. I ! ' 11" ;/' ./

/. j/ ,I 

/ 
/ 

.,.. 

• 

/ lIlc;N-h ~ -". o-tC:me. k,<~J., i ~ I, hF 

-~~~-- Tb' .J~~@kn£7._C1 hoI f4blJ.,JL.-lj 

~~ fbI? (0. MoO 'C ~ :t ("'kIf!' ilL ~c,.JlR I 
+0 ~J - f \t; l'l ~ . 

~ e.j', 6" bPvtnJ<" ~l"".. \,j ;t ~~f I... "L-, 
\~,::,,11 ~ 1- he.. CLrcdt r C1.j I, ~#-T 
x~-tj::: Vc\ not (JY", ~-iL hj i-i::- p'0 ~ 

103 - :x -+ -l:. -;:: L (+ b- liS' ~I C'k J. -rttzJP­ pc-r+ier---.... 
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, 't; 
/\. 

/ ,,;./" 

r . , 

/

J' 
'j W,t'hthvJ d~'1tk-e 

+;; r [""Aj j ~ 0) -+h<'- p+.o- ".A <;' " r -\w<,_1 I,:e. t>,,,t lee. Qrc. t.e~-\- Iv-

J~Ut)rd- bJ r",cLlct<;- t = ,;(0 I .wlV:cl, ,'5?'(I>.lle I +v 
-tk'X :t - f bn-L it! nJ DJ-wd l\-t (p) ~;O) , So :lw" = ~1 )L 

., '1--­

L-f}- __ 1- '-+ 1: = 4j 

~~ 

• (bj 
\>L-----.---,-----~. '> ~ 

.I
/

~ 

) 

~/ &-e~\ z.! 16.- ~-l;a: I1J\. -\-t.. $.,..-\Kll- hu;~ tlt,.k :c- -c,..r~ 

J,:e. .... -\-i..... Ctruk. Jl!Wro.h' d. bJ (Mk\WL 1= '2:;/"'jWk,dc G. 

~A,"",\1.eL h,.- tho t:j - P1t, V\~ "" L c~J.-~...r eJ.. ~+ (0) C' j =t) , <; 0I 

f\/ 'L 'l... - fr./ ~ l-. ,'L . 4L '. :c:J../u
"-~_.,, TJ - ~ clJ l~ ) .x +6" '-/ l 

• 
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... (f) 

• -­~ ~ 

V·­

.JA/h" n~~-

-fo~ 

~+c J 

• 

• 

11J:'f) J:Z dJ =- 2- ~ ~5 ;~J JJ 
j=-o D 

+-~.e. Cln.t\ ,1o~;1i "M ~ ~ s'" j" =. - 'Jc.,) n';"J COl" k 

lJ.){ZJ /HI {,'\'ejrA-h. Il ~ pet r+.4- Uttl, J V ::c ~ iJ rj )IF~ ) 
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(c)
 

, 
.' 

. I •
.. ,? 1 

/ 
y 

~~c~) ! -:It-f;;~ 5"!.. H'k~'" ~(''"- h"V"j 1:i..+ ): -CwrJ,~",+-& 

t/\{-€'- fYY\ rk Ct,'rcJ..v at- ~:1Jv;L .~ .~ J../ r _Ce1"+d-r.ed At-( 'K'} Cj Co). 

jL_,UccL ic,'P".ftllllt( -b,- +1.... J'l- PbiVLJ IHr ~l. +-2;'- =(~X) L 

bk. vi +1...- in-J.e,-AA,c41cn. d-t- tk- diVf0l.,. 5",,~(€ w.i't-Iu •
 

aY\e. ~ the- Coo r.dII'~J.~ pIA1'\~ .f-p.- ft.vL ~ +~ ~1t,U~ 

tL jh.t""&"{j ~rv-€- _ f.v ~,.~k I.,."l 01+ +k.e- ..j,.-"c~ ,',,- tk 

1] Z:'- P1tJ.I1-c het j X= 0 .1(\.);"-+:t-.1..'2:- =- 0 J lv-l%L 

'L . I L r ,. f'j . J,..r, ,-' - Z=:- ~ ~ ; T l4.- / s ',,,J.(1 -d. A j~: 11 
} CtAi\>€. -f,v- +k Jh'l'l'. ~"'-fe.L.L · I f,J jLLL­

~-----'-''J r~) ~1+- s-t..r+ lvlth -Ii... (WN<.­

xI 1:' =- {j 'L- t\ ",,,.c "4- '"" f -rt,h~>11 :1f -3('{Jt'.SflY\ 

-I-&- -f,;"J C\ V\ LbfAah~ ~f- +k S.... (-£0<2. rJ t- r eva Ic-dl'rY\.. 

CJ b+11~~ d I,J ht1'\ Z ~ l j 'L '-s y- e'. lJotlfl rt C"btIV\_J- 7: - h-~ - .~ 

I -I: ~ -t''l.+ f =- (JJ.to~ 'L -It,-=+:/,- -/)r:=- 0i ..e) I • 
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