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iirrlu 7.1.2 nYiduni7~a  f( x, y, z 1 = 0  lsir&Arhmu  x  Ryau

ik4Elsh~  7.1.1 ~wi~niaunuGi&it  uaa~777~7~uui~7an~dunia
2 2X + 2Y - 3z2 = 4

?in? ?niiaunu x unudi y = 0, z = 0 7~16
2x = 4

X = *2

gainunu  x ib  (2,0,0)  ua::  C-2,0,0)

!aiiaunu y lauunu x = 0, z = 0 7z%i

Y2 = 2

Y = tJ-5.

!aiaunu  y i% (0,JT,0)  t&i%:: (0,-l-5,0)

?aiiaunu z lauunu  x = 0 uar: y = 0 7~16

-3z2 = 4
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x
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c-a
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H% (x + $2 E 2
+ (y  + -

2 ’
+tz+F12  D2+E2+Fe - 4G

=2 4

-5 1 Ua&l~  + D" + E" + Fe - 4GI

,&I D 2 +E 2 +F 2 - 4 G > 0

-8+2  1+3  )
- P - z -

= (l,-3,2)

Glihm&n~mauh  mzlolil~7awil~~n  ( 4 ,  - 8 ,1  1 ua:: t.1,  -3,2  1
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I 2r= ( 4 - l ) + (-8 + 3)
2

+ (1 - 2j2

= 9 + 2 5 + 1 = 135

2 2 2
X + y + z - 2x + tiy - 42 - 21 = 0

iiamil~ 7.2 .2
2 2 2

X +y +z - 4x + 6y - 102  + 2 = 0

?ihY ?~~~~?R~U:nalQnBQnaJna~~~ ( .4 6 1 02, -2, 2 1 = ( 2, -3,5 1

Sdiimow74nau = - 1 + + -2 116 36 100 8

= 6

(x2- 4 x + 4)+(y2+  6y
2+ 9)+(2  - 10z + 25) = 4 + 9 + 2 5 - 2

(x - 212 + (y + SF + (z - w2 = 3 6

(2,-3,5) ?Udi  6

7 . 3  ns~n~rmn  ( C y l i n d e r s  1

MA 109
.
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nqsij  7.3.1

2
Y q a⌧
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ulruifniin  7 . 2

1.

1 . 1 C(0,-3,1), r  = 4

1 . 2  C(-5,2,-41, r  =  3

2 .

2.1 x2+y2+z2 + 10x - 6y + 42 - 11 = 0

2 . 2 x2 + y2 + z2 - 4Y - a = 0

2 . 3 x2 + y2 + z2 - 2~ + ay - 4 2 + 21 = 0

2 . 4 x2+y2+z2 - 8 x - 2y l 42 -‘4 = 0

4 . 7~r~uun77~ao~~7n?~n?~~~n~~~~~

4.1 x + y = 4

4 . 2  x2+y2  =  1 6

4 . 3  z=x2

4 . 4  9y2+z2  =  3 6

4.5 2x + 32 = 6

4.6 x2+(y - 312 = 0

178 MA 109



2
61 1 +0 &&I k2 < a2

a-
-
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2 2
&3R”aa7zulII  y  = k  %ias?  3 + % =

2

1 - !t- 6-1  k2 < b2-
a c b2

2 2 k2Oi&iauazuinr  z = k aR”a\r?  $- + y = 1 - T
b2

;I k2 < c2-
a C

nQuLnwna4  x &I C-a ,a l

!llauLnolnQ9  y aa C-b ,b l

nQllLnanQ4  2 i%l c-c,cl

~~~&A~I~-I  a  -. b  = c
-aI.n

n747uflon7w-m

(El l ipt i c  hyperbolo id  o f  one  sheet )

duniaiao$?u~ti
2

X
2 2

-+--5  =1Y
2a b2  c2

2
X

%??a - -
2

P.PI1

a b2 c2

180

2
?+?a

X y2 z2- - + -- + - = 1
2

Al a,b,c > 0
a b2  c2
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$kaunu  x  i;n ( + a ,  @,0  f

p&kmnu  y & (0,  +b,0  )

ikdlaiSin66nu  z

2 2

&iln"Y7aulll y z  rrh6wAIla7  z-  - z-  =  1
b2 c2

tkiii¶l7=Ull~  X Z  1%i6&%¶l~‘l  $ - $ =  1
a C

2 2
liaiaeraau1¶l  x  =

k2
k 1thiLWkhl  y - ?- = 1 - x

b2  c2 a

2
n”lk < a

2

61 k2 > a” %&mc1:-6ua7a~iu~u  6tdk-i  k2
2

= a

;I k2 < b2

61 k2 > b2 %ikl6wrhal  66iiil k2 = b2 1i67Wl34

2
tiaiauazu~~  z  = k  %G? _ + ?? = 1 + k”  nnd7  kX

2
a b2

2 ’
C
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7.4.3 n74~ar~o:laa7r~J?~?%ZaleJ u5

(Elliptic hyperbolid of two sheets)

2 2 2
& -\+Y-I:,

a b2 c2
2 2 2

&J -x-Y+z-

a2 b2 c2
kda a,b,c i 0

?w~~7r~777a?du”-la~-d - - X 2 + z- 2 - z- 2 = 1
2a b2 c2

+inunu

-jGkaunu  x , unu z Wi

+hnu y &I (0,*b,0)
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2 2 2
6ahI73Llu  X  = k ~~~n~wa~h~al  ?!- - ?-  = 1 +  f$ ;I& k

be. c2

ian'xnauiu x2 ’ k2 1 iilak2  > b2y = k 7&q: y + ?-  z - -
a c2 b2

61 k2 < b2 bi7nuia  61 k2 = a ' ‘l&a (0,k,e)
‘2 2

~an’?DlaUlU  z = k %i&lrdb~a~  -5 ?-  = 1
2

+ !- nndi k
a2 b2 c2 ’

nau1na ¶lDuLnanDI  x  ua::  z iin R

IDULnanod  y ih (-oo,-b]U  [b,r)

X2
e7+y2 22

a /7* -7= I
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7.4.4 n74ni771ua7rii4245 (El l ipt ic  parabolo id)

ihni7hn~Iup
2 ;X

-+K=cz,c#0,
2 a,b > 0

a b2
2

2 l z = a⌧

b2  c2
, a # 0, b,c > 0

2
X 2

Z-e---z
2 c2

by  , b # 0, a,c  > 0
a
2

lu~i7aGs17fu-,  - +  - =  c z
X Y2

2 da c>0
a b2

yi&aunu qnhtnu  x,y,z  $761  (0,0,0)

iWUl#7 ~ahmidiuunu  z L+&

uaGiduuin7Cua~uw  y z  uar  x z

7a&l i&i1tl7~ulu  x y  l&y  (0,0,0 )

R’niiaerarulu  y z  Ih7iIruai  y2 = cb2z

Ciaa”au7=uw  x z  IR”ni7ibai  x2= ca2z

&~I~-Ju~~~III  x  = k  %nuai%ua?  y2
2

q cb2z  - kT k
2

a

pii  k
2

a”aR”?ua~uin! y  = k  ?&wsi~ua? x 2 = ea2z - 8 k 2

b2

!nd7 k
2 2

khmaid  z = k l&q?  ?- + ?t- = ck
2

5-1  k > 0
a b2

81 k < 0 %i~aoaa’a  uaab  k  = 0  %;?a  (0,0,0 )

YlaYLna no-3  x uar: y &I R

nauLnana4  z &I C0,m)
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1”  7 . 4 . 4

7.4.5 n~~n7?77Yal~a~ralna:~~~~(Hyperbolic parabolo id)

ibinmi-4afjhyl
2

- 5 q cz c # 0, a,b > 0X
-2 ,

a b=
.Y2 z 2
---=*xb2 2 , a f 0, b , c > 0

2
X

2
z---=2 by , b
c2

# 0, a,c > 0
8
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nauLllana4 x,y,z &I  R

‘fll  7.4.5

7 . 4 . 6  n??art4?4~  ( E l l i p t i c  c o n e )

duni7iGao$u~d
2X Y2 z2-+---=0
2a b2  c2

2 2 2
$.+$a  ?L-L =

2
+ -= 0

a b2  c2

&I x2 y2  z2--+-+-=a
2 b2  c2

bda  a,b,c > 0
a

~uiGsGi~7fu7~a
2X Y2 z2-+---=a

a2  b2  c2

Eiaiiau7ru-m  x2 In’th317\r  x = f t 2
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2 Y
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Z
X -----=I

4 9
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: ,, ,,.7--/ _A

,,,;;;t--

P

Y
’ (l,O,O)

Q ,,,I’

J4
x

p 7.4.7
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ii-mh  7.5-l 7&77a7hWni7 x2+2y 2-2x-8y-3z+9 = 0

riiuidiala  uarriiuunaiti

?Zn? X  2 + 2Y  2 - 2 x  - 8y - 32 + 9 = 0

( x2 - 2 x + 1) + 2(y2 - 4y + 4) = 32 - 9 + 1 + 8

(x - 1j2 + 2(y - 2)” = 32

,lii ⌧/ q ⌧ - 1

Y/ = y - 2

/
Z = z

701biun77ih

12
+ 2Y

12
X = 3z/

/2
da x 2 Y+ - q 32’ r9uduni7~?n7Jni7iluaiL~~~~:l/2

~aueaorjii  (1,2,0)  iqti



1.
i2 Y2 Z2-+-+---=I
9 4 1 6

2
2 . X Y2 2-+--z -1

4 16

3 . 6x2 - 2y2 - 3z2 q 12

4 . 2
X - Y2 - 222 = -1

5 . 9x2 +
4Y

2 2
= z

6 . 2 2
X + z = Y
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ii-milrl  7.5-k ~.!ihi?n6l~li3unl-i  3x2-2y2+z 2-24x+12y-4z-30=0

rluhtiin~n  9w-qw$na~Q~a4a

i&h 3x2 - 2y2 + z2  - 24x - 12~ - 42  - 30 q 0

f 3x2 - 2 4 x ) - (2y2  + 12y)  + (z2  - 42)  q 3 0

3(x2 - 8x + 16)  - 2(y2  + 6y + 9 1 + (z2  - 42 + 41

= 30 + 48 - 18 + 4

3(x - 4 I2 - 2(y  + ‘3) 2 + cz - 2j2 = 6 4

1;; x/ = x - 4, y / = Y + 3, z/ = z - 2

$un7&  3x12  - 2y12  + z’~ = 64
12 /2  12

X Y Z--q+-=@
6413 32 64

r4u~un7lna~7arwo:7Ya~~~~~~~~~~~~~~~~  +$na~4

i$ (4,-.3,2  1

u¶dnikl  7 . 3



7. x2 - 4y2  = -2

a. 9y2  + z2 = 4z2

9. x2+4y2 2+ 42 - 4~ + ay - 162 + 2 5 =0

10. 2x2  + 3y2 - 6x + 6y - 13 = 0

1 1 .  x2+y2+z2 - 4x + 2y + 1=  0

12. 4y2  + z2 - 4x2 - ax - 16~  + 12 = 0

7 . 6  ~~nn7Jn7x~Dnua=~~nn7Jnau

(Cyl indr ica l  and Spher ica l  coordinates )



x = r cos 8, y = r sin B , z = z

1 q l⌧2+y2
tan 0 = f

ua:: 2 = z

&Gvl7-lll  (x,y,z)  7%Ul (r,f3,2)  Iii

7x3 r = lx2 + y2

= J(-1b2  + (l-zJ2  = 2

tan 8 Y l-5=- =
X -1
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0 = t a n -‘t  -El

=  1 8 0 ’  - 6 0 ’  (0+Mym  2  1

=  1 2 0 ’

2 = 4

Gan7wt~auon~a  (2,  120*,  4)

= 4 cos ( 180 - 30.  1

= - 4  c o s  30O

P(P,9,$)
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\. ‘,
‘Y ox, Y,  2)

&, 0. 4)

+ P

A

z

0
* Y

B
Y 9(x,  Y, 0)

x

fti 7 .6 .2

7aLGuii P&J = 90-  - 0

Gi= p c o s  P&a

= p cos (90* - @)

= p sin $

x  =  OQCOS  e

= p sin 0 cos 8

Y = 08 sin 8

IT p sin * sin El

z = p cos 4$

ih-P-Mun  (x,  y , z  ) 1; 9ZHl (p,B,9)  1Gd

P =

e q

* =

-
op q x2  + y2 + z2

arctan  f

Z
arccos

2 2X 2
l y +z
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P 1= x2 + y2 + z2
= 1.12  + 0 + 4

= 4

8 = arctan s

0= arctan -

= arctan

* = arccos

= arccos

= arccos

z
2 2 2

X + y  +z

2
4

($1

T
= -

3

1 ’una; IIp-8,9=5)@ 6= -

x = p sin $ cos 8

= (8)  sin f ‘II
cos 5
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= (8)(  ; N0’1

= 0

y = p sin 9 sin t3

= (8)  sin f sin 5

= 8 ($ l(l)

=  4

z = p cos 0

= 8 cos ;

udniia  7 . 4

1.

1.1 (0,4,-Z)

1 . 2  (-2i%,2,5)

1 . 3  (l,lT,4)

1.4 C-2,-2,3)

2.

2.1 (2,2,0)

2.2 (0,35,3)

2 . 3  t-2,2,4)

2 . 4  (-1,-1,-l)

1 9 6



3.

3.1 (4, $, 3)

3 . 2  (8, F, -1)

3.3 (l,- 5, 5)

4.

4.1 (8, ;,  ;I

4.2 (4, $, ;I

4.3 (6,
4r 3r
3, r 1

5.3 r = 2 cos 0

5 . 4  r=z

6.3 p sin 0 cos 9 = 4
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7.

7.1 x2+y2+z2 = 4

7.2 x2 + y2 = 9

7.3 9(x2  + y2)  + 42 2 = 36

7.4 x2+y2
2

= z
.
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