Practice Questions of Lecture 35 to 37_Solution

Q.1:  Find the equation of cylinder whose directrix is C : x> + y2 =9 and having elements parallel

to n=[1,-21].
Solution:

Since n is not parallel to the yz — plane, the cylinder exists. We shall derive an equation of
the cylinder by definition.

Equation of the line L through (X, y,,0) and parallel to n are

X=X +t
L:iy=y -2t
z=t
t=z,

Thus X, =X—-t=X-12
y,=y+2t=y+2z

As (x,,Y,,0) lies on the directrix x> +y® =9, so

x> +y’°=9
Hence, an equation of the cylinder is
x> +y, =9

= (x-2)" +(y+22)" =9
=X+ y*+52° +4yz-2x2-9=0
Q.2: Find the equation of right cylinder whose directrix is circle with center (2, 3, 5) and radius 4.

Solution:
Equation of directrix is

(x=2)* +(y-3)* +(z-5)" =4
=X +y +2°—4x-6y-102+22=0

The cylinder is right cylinder. Therefore the equation of directrix is also the equation of cylinder.

Q.3:  Find the equation of cone whose directrix is y*+ 2> =1, x =2 and vertex A=(0,0,0).
Solution:
Let Q(X,,Y,,Z,) be on the directrix. Then

Let P(x,Y,z) be apoint on the cone then equation of line AQ are
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Puttheseinequation (1), we get

()2

= 4y* +47° = X°
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Q.4: Find the traces of the conei/—6 +E = x%in xy —plane, xz — planeand yz —plane..
Solution:
For trace in xy-plane, put z=0, we get:
2
BANINCIEN y = +4x
16

which is a pair of lines.
For trace in xz-plane, put y=0, we get:
2

L 2= 7=45x
25

which is a pair of lines.
For trace in yz-plane, put x=0, we get
2 2

y_+z_ — O
16 25
which is a point.
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Q.5: Identify the surface ( > ) + (y52 ) +( 7 ) =1 and find its center and y-intercept.

Solution:

2 2 2
L : o (x=h)" (y-k)  (z-1) _
Compare it with general equation of ellipsoid ——+ 0’ + >—— =1, we readily
a c
that the given equation is ellipsoid with center at (2, 4, -1). To find y-intercept, put x =0 and z
=0.
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Hence given ellipsoid has no y-intercept.

Q.6: Identify the surface 100x* +36Yy° + 225z° — 200x — 216y — 4500z + 22024 = 0 and find
its center.
Solution:

100x* +36y” + 225z° — 200x — 216y — 4500z + 22024 = 0

= 100x* — 200X + 36y* — 216y + 225z° — 4500z = —22024

= 100(x* —2X) +36(y* —6Y) + 225(z* — 20z) = —22024

= 100(x* —2x +1) +36(y* =6y +9) + 225(z* — 20z + 100) = —22024 +100 + 324 + 22500
= 100(x —1)* +36(y — 3)* + 225(z —10)* = 900

divide bothside by 900, we get
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which is a ellipsoid with center at (1, 3, 10).



