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Q1.
Answer :
Given,
Vertex = (a, B, v)
And base equation is,
ar+byr=1,z=0 3
Equation of line passing through (w, B, 7) is, (]
Y-o _ y-p_z-vy |
/ m  on .
Since, it cuts the line z = "0
x-a _ y-B -y ,
I m  n
Equating the terms,
X—Q _ :_'}i-
I n
Iy
= x=—a
n
=P _=y
m n-°
)
= 3 — B
! .
(x,y,2)= {a - %, B- %, 0] lies on equation (1),
hY my
aloo——| +b[p-——] =1
n n
(x—a)y P ) — . :
=> g[a_ "'YY +b ﬂ-(']f_%)l] =1 [ From equation (2)]
)= (r—o)y 20— (3 — By B 4
e a[a(a y)—(x a)?} e Blz—v)-(»y B)Y] —1
(z-7) (z-y) .
= alaz—ay—xy+ayF +b[Bz - By - yy +By]=(z - v}
= alaz-xy]P+b[Bz -y =(z—y) ‘
. The required cone equation is,
WY afaz -y + blpz -y = - 77

l ; - e = b s e . e
Find the equation of the cone whose vertex is («, B, V) and base ax? + by2.= ,
RRINNN

Q2. Find the equation of the cone whose vertex is the origin.and base curve is z=4, x2 + y2- 483,

Answer : (OU)'June:y.{z&
Given,

 Vertex is origin 0(0, 0, 0)

Base curve is,

z=4,x>+y*—48=0

Equation of line through (0, 0, 0) is,

P2 She T
'Since it meets the line z = 4, L
X oA
] m.'n
—\




- Equating the terms, \ g = ‘i
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- —‘5+—T=3
= P4+m*=3n

— x*+y*=3z> [ Fromequation (2)]
~ The requiréd cone equation is, x>+ y* —32*=0.
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Q5.  Find the enveloping cone of the :,ph?ro X+ ytaz 'f/urtu;a.\(}‘;ﬂt /
Answer : ke ab: ( . Sl (051(1:'1\!1‘
Given, / _)'__ 8% :}/ - d"l,,:
Equ:nion ui\'phcrc is, : (n AAAL) ¢ L il Ty, i
N : ( B
and vertex, (u. [3. Y =(L 1) ' 5
S = (17 (17 + (17 + 2(1) = 2(1) - 2
= S, =1
The equation of tangent planc is given as,
Eow A By +yz b u(y o) v+ P) oz ) +d=0
From equation (1), : /"’
u=lLv=—-l w=0,d=-2
T= (11\+(1)1+(1)~41(\11)»—1@4!)!0( fl)/2 g -
= T=x+y+z+x+leop—1+0-2=0 Qf";r
= T=2x+z-2=¢ »J"& wng
The equation of the enveloping cone is given by, aiﬁ/'[ g (}g, %"
ie., \'-+\"+—-~+-"1—’7$——"(1)—(2\+" 2)? =i !
= Xy +24+2v-2)- -2 = ()2 + 22+ (2)F + 2(2Y) (Z) +2(z) (-2)+2(2x) (-2
= 3 +,‘"h T -2y —2=42+ 2+ 4 +4xz—4z - 8x %T\-’t’)’%j fug, :
= X+ 2v 224724 4yz+ 4z + 8y =0 _ ]
=  —3x2+32+ 10x -2y -6 -4z + 4z = ﬁ ‘i
= 33—y FAxz— 10x+ 2y —4z+6=0 -y
g The required enveloping cone is, , =
al 33— ) +dxz— 10x + 2y — 4z + 6 = 0.
Q6. Find the enveloping cone of the sphere x? +y?+ 22— 2x + 4z -1 = 0 with its vertex at (1,1
. \peﬂv-KX‘C R ’ ) [(KU) PP-1, Q4| (ou) Nov./Dgg. ‘502
OR
Flnd the envelop:ng cone of the sphere x2 + y? + z7— 2x + 4z = 1 with vertex at(1,1,1), ;.
Answer : f : (KU) Dec.q1p, gy, |

Given,
Equaﬁon of sphere is,
S=x'+3)?P+22—2x+4z—1=0
Andvenexis(l 1, 1)
-(I)-+(]) +(l)2 2(1)+4(1) -1
= S—4 :
The equation of Langent plane from equation (1) is,
T=ox+ Bx+'yz+u(x+a)+v(y+B)+w(z+'y)+d=0,
From equation (1),
u=—-1,v=0w=2d=—1
T= (I)x+(l)y+(])z—l(x+I)+0+2(z+1)—1——
= T=x+y+z-x-1+2z+2-1=0
= TI=y+3z
The equation of the enveloping cone is given by S.S' =72
LES :f*+yz+z—2x+4z-])(4) O +32)
= 42+ 4P +422-8x+ 162 —4 = 0* + 922 + 6yz)
= 4x*+3)*-522-8x+16z—6yz—4=0 ‘
The required enveloping cone is,
4x2+ 3)? — 52 =~ 8x + 16z —6yz— 4 = 0.
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Find the equation of the enveloping cone of the sphere x? + y? + z2 = 169 with the vertex at

7 ?1
: @ ‘point A(5, 10, 15). /
Apswie? ! ‘ (OU) JunelJuly-22, Q12

Given,

Equation of sphere is, (S‘
' L~

S=x2+1yP+22-169
And vertex is A(S, 10, 15)
The equation of the enveloping coﬁe is given by,

. 55, =1T°

= (xz+y3+zz-—a2)(q2+‘32-11y2_a2)=(m+‘3y+.yz_a2)2 . (1)
He_re,az=1'69,a=5,[3=10,y=15
Substituting the corresponding values in equation (1), Gl y o
(_r’+y2+22-169)(52+]02+152_169)=_'169)2
+32+ 22— 169) (181) = (5x)? 2 2
— R ) (181) (Sx)+(10y)+(15z)2+2(5x)(1oy)+g(10 15z) + 2(152) (5x) + (169)
—2(169) (5x + 10y + 152)
- 181x2+ 18137+ 1812 —30589 =25x> + 100)* + 2252* + 100xy + 300yz + 150xz + 28561 — 1690x — 3380y —5070z
_ 1563+ 81y% — 4422 — 100xy — 300yz — 150xz + 1690x + 3380y + 5070z — 59150 =0

Which is the required equation.
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Since (0, 0, 1) passcs through equation ( ),
(1) =0

= ¢=0

a=0,b=0,c=0

Substituting the above values in equation (1),
0+0+0+2fpz + 2gzx + 2hixy = O

= 2z +gzx + hxy) = 0

= frz+ gzx + hxy =0
The ge

neral equation whijcl

1 passes
+g2x + hy =, hrough

Quation to the co
ne
through the three coorgipn t e Passes
aSﬂ‘inh - - a eaxﬂQ -



m ' ‘ff[ld W -(”4-\,(" %fn,ém/ 6?//‘4%’2,/) 3/ lone MJA/aéﬂ/
I A >

;f’ tv0the  Ghec  lo-vilinde  planes S o

”/([’\\/@\\’ | \I/": F{9Y +hz \/:/0 4 h IPW.MJZZ(_,

“ oy - o) q{p,\aw‘v{ ee "

fg 'TLW«”"U‘)'LL, Zo fom/nﬂt P‘[g’”“"“

7

!’ «-F%'Z_—H?/'Z}z—rA%A

Q(Hmf/ Mzn%%’“f zp. K2 = ' .
:f ] e & e 74@;:&:,11

[ g’n Y& ¢t e o 0 A
T d o : ’P L&,LHL’-L%/_
,;—CL %3/@;?/'*

N ﬁrXVjaw ‘ Y |

[ R e \ﬁwﬂ\‘




Eﬁ_&m?ﬁt..ﬁjf :,@_ngw : "&:-O L0264

W 4 =0 'A::D st .

A e ;']j___..
d/}".fif”)”%n_,

—c\n—f?n -

N fn :f?\l—/d :t'l}/\::, Z) »

i ; ., ‘G ‘
"l”.ﬂn oy < 4



Q13. Prove that the cones ax® + by* + €=~

i@ 2 2 ;
X Z Sl

. ol e OR .
Show that the reciprocal cone of ax2 + by?
' Xz y2 zz 0.

2 e iimiril L —— B
+ (054 0 is the cone 5 + b o

Answer
leen
Equation of cone is,
ax?+ by +cz2=0
Let the rec1procal cone be,
Ax* + By* + Cz* + 2Fyz + 2Gzx +2Hxy =0 - (2)

Comparing equ_atlon (1) w1th
ax® + by* + cz® + 2fyz +‘2g'zx +2hxy =0,
a=a b=bc=c,f=g=h=0 .
CAd=be—-f2=bc—0=bc g
'B=ca.—g2=ca~—0—"=-ca
C=ab—h?*=ab—-0=ab
F=gh—af=0
G=h—bg=0
H=fg~ch=0 | |
A=bc, B=ca, C= ava‘G H=0

Subsututmg the corresponding valuesi in equatlon (2)
bcx2+cay2+abzz+0+0+0 0
=" "bex? +.acy? + abz? | =0 ' :

O W
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Mﬂﬁ— =0

= abe

5 2

2
X Y =0

= _-; t b < 2 2 2
X y z . al
x 2=0and — + 5" -+ — = () are reciprocal.

. @ty e a b c

iprocal to the cone 5x? + 9y? + 1122 = 0.~
Q1i4. Find the equation of the cone rec
Answer :
Given, - ’7) 3"34’] e
Equation of cone 1S, —_—
53+ 97+ 112=0 _

Let the equation of reciprocal cone be,
A+ B+ C2+ 2Fyz +2Gzx + 2Hxy =0
Comparing equation (1) L.e., a + by + ezt + 2z + 2gzx + 2hxy =0, .
a=5 b=9 c=11, f=g=h=0
A=be-=(9(11)-0=99
B=ca-g=(11)(5)-0=55
C=ab-IF=(5(9)-0=45
F=gh-af=0
G=hf-bg=0
H=fg—ch=0
-~ A=99.B=55C=45F=G=H=0.
Substituting the corresponding values in equation (2),

007 + 557 +452+0+0+0=0

= 90 +557+452=0

09x?+3557+4522 0
495 395

U

L]

-

b

2
N
g

=1

U
|

[e—
ok

Q15. Show that T = L = Z is the line of intersection of the tangent planes to the cone ax?+ by

+ ¢cz? + 2fyz + 2gzx + 2hxy = 0 along the lines in which it cut by the plane x(al + hm + gn)+
y(hl + bm + fn) + z(gl + fm + cn) = 0 ' :
Answer : '
Given eguation of cone is,
at+ by + ¢+ 2fyz + 2gzx + 2hxy =0

Equation of line 1s,
X N _zZ : ¢

! m n
Equation of tangent plane at any point (. 3, ¥) of equation (1) is,
x(aa + hf} + yy) + v(ha + bB + fy) + z(ga + B+ cy) =0
= @aaj hp + gﬂw_Mga +/PB+ecy)=0 [*." From equation (2)]
= a(ff—é i'mmf +bm + fn) +y(gl+fm+cn)=0 . ‘ '
Since, the point (o, B, v) lies on above plane equation, : pAEE 5

i.e., x(al+hm+ gn)+ y(hl + bm +fn) + z(gl + fm + cn) = 0
Which is the required plane equation.
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