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Class 11 Conic Section

Miscellaneous

Q.1)

A rod of length 12cm moves with its ends always touches the coordinate axis. Determine
the equation of the locus of a point P on the rod which is 3cm from the end in contact
with the X — axis.

Sol.1)

In APMA, sin 6 = >
.2 _ yz .
sinc8 =— ... (i)
In APNB, cosf =
2
cos? 6 = % ........ (ii)
Adding (i) & (ii)
2
sin? 8 + cos? 6 =y?+—= 1
2 2
>=—+L =1
81 9
clearly this equation represents the equation of the ellipse
~ locus of point P is an ellipse.

Q.2)

An equilateral triangle is inscribed in the parabola y? = 4ax, where one vertex is at the
vertex of the parabola. Find the length of the side of the triangle.

Sol.2)

Let AD = x

~AB =2y y
And AC = BC = 2y (equilateral triangle) Aboy)
Equation of parabolais y? = 4ax ... (i) T
In AADC o ;
Pythagoras : 4y? = x2 + y? AP
= 3y2 = x? £ D
>x = \/§y put in equation (i) 2y T
We have, y2 = 4a(v/3y) |
yZ — 4a\/§y — B
>y = 4aV/3

Now side of AABC = AB = 2y = 8a+/3 ans.

Q.3)

A man running a race course notes that the sum of the distances from the two flag posts
from him is always 10m and the distance between the flag posts is 8m. Find the equation
of the paths traced by the man.

Sol.3)

Distance between two foci = SS’ = 2ae

= 2ae = 8
>ae =4
Sum of focal distance = SP + S'P = 2a I
=2a=10
3(1:5 P(x,y)
b2 aZ_bZ
Now,e=\/1—;=\/ - i 4 \
= ae = VaZ — b? Ts P s |~
=4 =+/25 — b2 (-4,0) (4,0)
=16 = 25 — b?
=ph%2=9 1
v

. . . ox2y?
Equation of ellipse is o= + S = 1
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xZ 2
> 42X =1 ans.
25 9

Q.4)

An arc is in the form of a semi-ellipse. It is 8m wide and 2m high at the centre. Find the
height of the arc at a point 1.5m from one end.

Sol.4)

Let the required = ym
From figurea = 4and b = 2
-~ equation of ellipse is
x2 y2
42 ' 22
y? Ay (02)

Now, A(2.5,) lies on it A2.5y)
625y _
:>16+4,—1 ﬁ yw(‘l,o)

= 4y% =16 — 6.25 a o1 Jm
L «——>1.5m

= 4y* =9.75 8m

>y =27 22437 i

=2y =+v2437=156m ans.

Q.5)

Find the area of the riangle formed by the lines joining the vertex of the parabola x? =
12y to the ends of its latus rectum.

Sol.5)

Equation of x2 = 12y
Compare with x? = 4ay
=4a =12 o |
>a=3

~ focusis (0,a) = (0,3)

~ CD = 3 (altitude of triangle)

Now, latus rectum= 4a = 4 X 3 = 12 (Base of triangle)
Area of the triangle AABC €

=1x12x3
2

= 18 square units ans.

x2=12y

y’

Q.6)

The focus of a parabolic mirror is at a distance of 5cm from its vertex. If the mirror is
45cm deep. Find the distance AB(diameter).

Sol.6)

Let AC =y Y
~AB =2y

Equation of parabola is y? = 4ax

Focus is at (5,0)

Compare with (a, 0) 20
Wegeta =5 o=
- equation of parabola becomes y? = 4(5)x ¢ (\F@ 0
= y2 = 2ax 30
Now A(45,y) lies on parabola

= y2 =20 x 45 PO Tem
= y? =900

=y =30

~ required length (diameter) = 2y = 60cm ans.

Q.7)

An arc is in the form of a parabola with its axis vertical. The arc is 10m high and 5m wide
at the base. How wide is it 2m from the vertex of the parabola?

Sol.7)

Let required width = 2x
Let equation of parabolais x2 = 4ay ... (i)
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A 5, 10) lies on it
22

=2 = 40a
4
25
Sa=-—
160
Put in equation (i)
2 _ ﬁ)
= 45(160 Y Y
2 A
>x2==
20” 2 A(5/2, 10)
Now B(x, 2) lies on it T
= B(x,2) lies on it kil

25 - v fB
:}xzz—xz 2m$
40
2 25 5

=>x —==-=1.25 X 2 X
20 4
>x=1.1 v
=~ required width = 2x = 2(1.1) = 2.2m ans. Y
> | SHIFTING PORABOLA
Q.8) Given equation of parabola y? — 8y —x + 19 = 0.
Find vertex, focus, axis, directrix, latus rectum.
Sol.8) | Given,y2 —8y —x+19 =10
=>y2—-8y=x-19
>(hy—-4)?2-16=x—-19
=y —4)°=(x-3)
lety—4=Yandx—-3=X
>y=Y+4andx=X+3
- equation becomes Y? = X
Comparing this equation with Y2 = 4aX
Wehave,ya=1=>a=i
i) Vertex with respect to new axis (X,Y) = (0,0)
vertex with respect to old axis (x,y) = (3,4)
ii) focus with respect to new axis = (a,0) = G ,O)
focus with respect to old axis = (14—3 , 4)
i) directrix with respect to new axis X = —a
=>X= —i
directrix with respect to old axis x = X + 3
Sx=—+3
4
S>x ==
4
iv) Latusrectum 4a = 4 x% =1
v) Axis with respect new axisY = 0
Axis with respecttoold axisy =Y + 4
>y=0+4=4
Q.9) Find vertex, focus, directrix and axis of the parabola 4y? + 12x — 12y + 39 = 0.
Sol.9) | Given, 4y? +12x — 12y +39 =0

= 4y? — 12y = —12x — 39
= 4(y? —3y) = —12x — 39

=>4[(y—§)2—%] = —12x -39
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=>4(y—§)2—9=—12x—39
=>4(y—§)2 = —12x — 30
:>4(y—§)2 =-12(x +2)
=(r-9 =-3(x+3)
NowIetx+E=Xandy—%=Y
-'-x=X—§andy=Y+%

- equation becomes Y? = —3x
Comparing this equation with Y? = —4ax
Wehave4a=3=>a:%

i) Vertex with respect to new axis = (0,0)

: . 5 3
vertex with respect to old axis = (— 5’5)

ol w

,0)
(-%3)

ii) focus with respect to new axis = (—a,a) = (—

. . 3 5 3
focus with respect to old axis = (— 2 0+ E)

iii) directrix with respect to new axis X = a = "

. - 5
directrix with respecttox = X — 5
3 5 7
SD>DX=—-—=-= —-
4 2 4

iv) axis with respect to new axisy =Y + %

3 3
= y = 0+ E = E
> | SHIFTING ELLIPSE
Q.10) Find e, centre, vertices, foci, minor axis, major axis, directrix and latus rectum of the
ellipse 25x2 + 9y2 — 150x — 90y + 225 = 0.
Sol.10) | Given, 25x2 + 9y2 — 150x — 90y + 225 =0

= 25x2 — 150x + 9y%2 — 90y + 225 =0
= 25[x? — 6x] +9(y? — 10y) + 225 =0
= 25[(x —3)2=9]+9[(y —5)2 —25] +225=0
= 25(x = 3)?2 — 225+ 9((y —5)2 — 225+ 225 =0
= 25(x —3)? + 9(y — 5)% = 225
25(x—3)% | 9(y-5)? -1

225 225
- =3 n 0-5° _ 4

9 25
letx—3=Xandy—-5=Y
>x=X+3andy=Y+5

2

2
. X
- equation becomes S txE= 1

Herea =3 andb =5
X

2 Y2
After compare the equation with = + Pl 0

. .. _ _at _ 9
i) eccentricity e = \/1 e = \/1 s
4
e = s
ii) centre with respect to new axis X,Y = (0,0)

-
25
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centre with respect to old axis (0 + 3,0 + 5) (x,y) = (3,5)
iii) vertices with respect to new axis = (0, +b) = (0, +5)
vertices with respect to old axis = (0 + 3,5 + 5) and (+3,—5 + 5)
= (3,10) and (3,0)
iv) foci with respect to new axis (0, +b) = (0, +4)
foci with respect to old axis = (0 + 3,4 + 5) and (0 + 3,—4 + 5)
= (3,9) and (3,1)

. L . b
v) directrix with respect to new axis Y = + -

Directrix with respect toold axisy =Y + 5
=>y=24—5+5andy=_725+5
45 -5
=y= andy = "
vi) major axis length 2b = 2(5) = 10
vii) minor axis length 2a = 2(3) = 6

2a®2 209 18
viii) latus rectum - = % =—
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