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Q1. Find the equation of the cone whose vertex is (a, B, v) and base ax" + by2,

<br>

Answver :

<br>

Given,

<br>

Vertex = (a, ß, )

<br>

And base equation is,

<br>

..

<br>

Equation of line passing through (a, B, Y) is,

<br>

ar+ by²= 1,z =0

<br>

Since, it cuts the line z = 0

<br>

Equating the terms,

<br>

-Iy

<br>

y= -+B

<br>

Given,

<br>

(,y, 2) =|a--0] lies on equátion (1),

<br>

Z-Y

<br>

(z-Y)

<br>

1

<br>

ale-)--ar| B-)-6-Pr-1

<br>

a[az-xy)² + b[ßz- y}' = (z-)

<br>

The required cone equation is,

<br>

aaz -xy}? + b[Bz-y'=(z-)?

<br>

aaz - ay -+ ayl + b[ßz-By - y+By]=(z-}

<br>

Base curve is,

<br>

Vertex is origin O(0, 0,0)

<br>

Q2. Find the equation ofthecone whose vertex is the origin.and base curve is z=4, x²+y²-48 =0.

<br>

Answer :

<br>

z=4, x +y²– 48 = 0

<br>

m

<br>

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

<br>

Since it meets the line z=4,

<br>

4

<br>

leeson'y

<br>

Conein

<br>

(z-)

<br>

[ From equation (2)]

<br>

(ou) Junelduiy2,0

<br>

..()

<br>

...2)

<br>



Equating the terms,
<br>

4

<br>

m n y= n

<br>

(4 +(4m)

<br>

(, y, z) =(", 4) lies on equation (1).

<br>

l6, l6m?

<br>

n2

<br>

n

<br>

n

<br>

2

<br>

n“

<br>

+

<br>

+

<br>

m?

<br>

2

<br>

n

<br>

2

<br>

n

<br>

4m

<br>

=3

<br>

P+m²=3n?

<br>

4m

<br>

48

<br>

16

<br>

= 48

<br>

=48

<br>

x+y²= 32 [: From equation (2)1

<br>

The required cone equation is, x²+y-32?=0.

<br>



Q5. Findthe onveloping cone of thesphero X* y² + z' + 2x- 2y 2with
<br>

Answer :

<br>

Q6.

<br>

Given,

<br>

Equation of sphere is,

<br>

and vertex, (a, B. y)(1, I, 1)

<br>

S+t+2r-2y = 2

<br>

The equation of tangent plane is given as,

<br>

i.e.,

<br>

T= ar + By + yz + u(r + a) + ny + ) + w(z + ) td=0

<br>

From equation (1).

<br>

S, - (1)° +t (1) + () + 2(1)- 2(1) -2

<br>

S,=1

<br>

U=1,

<br>

AnsWer :

<br>

vet at

<br>

()
<br>

=-1, y=0, d=-2

<br>

T=(1)r + ()y + (1): + 1(r + I)- 1( + 1) + 0(z + 1)2 =0

<br>

The equation of the enveloping cone is given by, S|,

<br>

?=x+y+z +x+|- 1'-1 + 0-2= 0

<br>

T=21 +2-2 =0

<br>

+y²++ 2r-2y -2(1) = (2r + z-2)

<br>

Given,

<br>

at++ 2r- 2y-2= (2r)° ++ (2) + 2(2r) (2) + 2(E) (-2) + 2(2r) (-2)

<br>

*++2+2r- 2y-2= 4++4 + 4xZ– 4z - 8x

<br>

*+y++2r- 2y- 2-41-z2-4 - 4xz + 4z + 8x=0

<br>

-3++ 10x- 21-6- 4xz + 4z =0

<br>

3-+ 4xz –
10x + 2y- 4%+ 6=0

<br>

The required enveloping cone is,

<br>

3.4-y + 4– 10x + 2y - 4z + 6=0.

<br>

Find the enveloping cone of the sphere x²t y² + z?-2x + 4z -1 =0 with its vertex at(1,1,

<br>

Equation of sphere is,

<br>

Find the enveloping cone of the sphere x²+y² *z- 2x + 4z =1with vertex at (1, 1. 4

<br>

And vertex is (1, 1, 1)

<br>

vertCt!,)

<br>

S=+ y²+-2r+ 4z-l=0

<br>

S, = (1) + (1) + (1)²– 2(1)+ 4(1)- 1

<br>

S, =4

<br>

OR

<br>

The equation of tangentplane from equation (1) is,

<br>

T=y+3z

<br>

T= ax + Bx + yz + u(r + a) + vy+ B) + w(z + )+ d=0,

<br>

From equation (1),

<br>

u=-1, v=0, w= 2, d=-1

<br>

T=(1)x+(1)y + (1)z- 1(x+ 1)+ 0 + 2(z + 1) –
1=0

<br>

T=x+y +z-x-1 + 2z +2-1 =)

<br>

Itsvortex
<br>

The equation of theenveloping cone is given by SS, T2

<br>

i.e., ( +y²+- 2x + 4z-1) (4)= (y+3z)²

<br>

412 + 4y2 + 42?- 8x + 16z-4 = 2+922 + 6yz)

<br>

4x2 +3y- 52-8x+ 16z–6yz–4=0

<br>

The required enveloping cone is,

<br>

412 +3y-52-8x + 16z –6yz -4=0.

<br>

r(KU) PP-1, Q4 | (OU) NovJDec.-18, te

<br>

(KU) Dec.-18,Q14

<br>



7. Find the equation of the enveloping cone of the sphere x² + y² + z² = 169 with the vertex at
<br>

point A(5, 10, 15).

<br>

Given,

<br>

Equation of sphere is,

<br>

S=+y² +- 169

<br>

And vertex is A(5, 10, 15)

<br>

The equation of the enveloping cone is given by.

<br>

SS, = T2

<br>

(+yt-) (a²+ p² +-)=(ax + By + yz

<br>

Here, a= 169, =5,ß= 10, y = 15

<br>

Substituting the corresponding values in equation (1),

<br>

(a+yt-169) (S² + 10' + 15?– 169) -(5x + 10y + 15z- 169)²

<br>

(oe+y+- 169) (181) = (51 + (10y) +(152 + 2(52) (10y) + 2(10).(152) + 2(15) (S0) + (169

<br>

(OU)JunelJuly-22, Q12

<br>

-2(169) (5x + 10y+ 15z)

<br>

Which is the required equation.

<br>

. (1)

<br>

181x+ 18ly²+ 1812-30589 =25x+ 100y²+ 225z+ 100xy +300vz+ 150xz+ 28561-1690x -3380y -5070z

<br>

156r+ 8ly'– 44z- 10Oxy -300yz - 150xz + 1690x +3380y + 5070z
– 59150 = 0

<br>
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<br>
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<br>
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Q9.

<br>

Show that the
goneral

<br>

Cone
which

passes
through th

<br>

axes is fyz t
gzx + hxy = 0.

<br>

Showthat the
general

equation toacone

<br>

which
passes through the three

coordi

<br>

nateaxes is fyz + gzX + hxy = 0
where f,

<br>

g,h are
parameters.

<br>

Answer :

<br>

[(MGU)
June-22, Q2 |(0U)

Nov./Doc.-18, Q4]

<br>

The
general

cquation of
conewith origi 9s its

<br>

vertex is,

<br>

OR

<br>

a(1)? = 0

<br>

a=0

<br>

a+byt ct 2fz+2gzr + 2hx}
= 0

<br>

Let the
co-ordinale axes be its

gencrators

<br>

Then the direetion cosines of
generators 0re

<br>

(1. 0, 0), (0, 1, 0) and(0, 0, )
respectively.

<br>

Since (1, 0, 0) passes through cquation(1),

<br>

b=0

<br>

(KU)
Doc.-18,Q1(o

<br>

Since (0, 1,0) passes through cquation(1),

<br>

b(1) =0

<br>

C= 0

<br>

a=0, b=0, c=0

<br>

Since (0, 0, 1) passes through equation (1),

<br>

c(1)' = 0

<br>

Casy

<br>

2(yz + gzx + hxy) =0

<br>

fyz + gzx + hxy =0

<br>

... (1)

<br>

dout

<br>

Substituting the above values in cquation (1),

<br>

0+0+ 0+ 2fz + 2gzx + 2/1xy =0

<br>

The general cquation which passcs through

<br>

three axes is, fvz + gzx + hxy = 0.

<br>

Q10. Find theequation to the cone which

<br>

through the three coordinate axes

<br>

as the h

<br>

passes

<br>
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Q13. Prove that the cones ax" + Dy“
<br>

and

<br>

y²

<br>

a*

<br>

b

<br>

OR

<br>

Show that the reciprocal cone of ax + by

<br>

+ cz? 0 is thè cone

<br>

Given,

<br>

Equation of cone is,

<br>

=0are reciprocal. D

<br>

ax' + by²+ cz?=0

<br>

Let the reciprocal cone be,

<br>

Comparing equation (1) with

<br>

Ax + By+ Cz + 2Fyz +2Gzx + 2Hxy =0
... (2)

<br>

A= bc-f2 = bc–0= bc

<br>

ax + by + cz + 2fyz + 2gzx +.2hxy = 0,

<br>

B= ca- g' = Ca-0 = ca

<br>

a=a, b=b, c=c,f=g=h0

<br>

C= ab-h2 = ab-0
=ab

<br>

F=gh-af=0

<br>

G= hf- bg =0

<br>

H=fg- ch=)

<br>

y²

<br>

(OU) July-21, Q4

<br>

do ut. (1)

<br>

bex? + cay?+ abz?

<br>

=0,

<br>

A= bc, B= ca, C= ab, F=G=H= 0

<br>

bcx + acy² + abz?0

<br>

Substituting the corresponding values in equation (2),

<br>

0+0+0=0

<br>



Answer :

<br>

bar²+ acy? + abz
<br>

Given,

<br>

abc

<br>

-+0

<br>

(z+ by²+c=0 and

<br>

Q14. Find the equation of thecone reciprocal to the cone 5x² + 9y? + 11z² = 0.

<br>

Equation ofcone is,

<br>

5+91+ 112=0

<br>

Answer :

<br>

Let the equation ofreciprocal cone be,

<br>

Ax+ By²+Cz + 2Fyz + 2Gzx + 2Hy = 0

<br>

Comparing cquation (1) i.e., a² + by + cz²+2fz + 2gzr + 2hxy = 0,

<br>

a-5,

<br>

b=9, c= 11, f=g=h= 0

<br>

A= bc-f
= (9)(11) - 0= 99

<br>

B= ca-g= (11) (5) –0 = 55

<br>

C= ab -}= (5) (9) –0 = 45

<br>

F= gh-af= 0

<br>

a

<br>

G= hf- bg = 0

<br>

H=fg- ch = 0

<br>

A= 99, B = 55, C=45, F =G=H= 0,

<br>

Substituting the corresponding values in equation (2),

<br>

991+ 55,* + 452+0+0 +0 =0

<br>

99r+ 55y² + 45=0

<br>

99x+ 55y²+ 452

<br>

C

<br>

495

<br>

=) are reciprocal.

<br>

n

<br>

0

<br>

495

<br>

Given equation of cone is,

<br>

The. ewtion

<br>

The equation ofthe cone reciprocal to the cone Sr² +9y + 112² = 0 is,++

<br>

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

<br>

ax² + by + cz² + 2fyz + 2gzx + 2hxy = 0

<br>

Equation of line is,

<br>

+ cz² + 2fyz + 2gzx + 2hxy = 0 along the lines in which it cut by the plane x(al + hm *gn):

<br>

y(hl + bm + fn) + z(gl+ fm + cn) = 0

<br>

pety

<br>

do

<br>

(OU) NovDoc

<br>

Equation oftangentplane at any point(a, B. ) of cquation (1)is,

<br>

x(aa + hß+ y) + yha + bß +f) + z(ga +fB+ cy) =0

<br>

(Ifaq+ hß + g) + mha + bß +f) t nlga +fB + c) =0

<br>

a(al + h gh+ B(hl+ bm + fn) + y(gl+fm + cn) = 0

<br>

Since, the point (., B, ) lies on above plane equation,

<br>

i.e., x(al + hm + gm) + y(hl+ bm +fn) + z(gl+fm + cn) = 0

<br>

Which is the required plane equation.

<br>

Recimy

<br>

[:: From equation (2)]

<br>

..

<br>

..
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