PLUS ONE MATHEMATICS
PROBLEMS

Sample Questions

Question 1:

Find the centre and the radius of the circle

x? +y2 +10x + 12y -3=0
Solution :

The given equation is
(x? + 10x) + (y* + 12y) = 3
(x? + 10x + 25) + (y* + 12y + 36) = 3 + 25 + 36
ie. (x+ 50 + (y + 6)° = 64
ie. {x-(-5))* +{y - (-6)}" =82
.. Centre(-5,-6),Radius = 8
Question 2:

Find the equation of the parabola with vertex at (0,0) and focus
at (0, 2)

Solution :
a=2
x* = 4(2)y,
ie., x? = 8y.

Question 3:

Find the equation of the parabola if the curve is open
rightward, vertex is (2,1) and passing through point (6, 5).
Solution :
The equation of the parabola is,
(y-k)? = 4a(x-h)
The vertex V(h, k) is (2, 1)
(y—l)2 = 4a (x-2)
But it passes through (6, 5)
4% = 4a(6-2)
a=1

.. The required equation is (y —1)* = 4(x -2)
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Question 4 :

Find the equation of the parabola if the curve is open upward,

vertex is (- 1, - 2) and the length of the latus rectum is 4.
Solution :

The equation of the parabola is,
(x—h)’ = 4a(y -k)
Length of the latus rectum = 4a = 4
a =1
The vertex V(h, k) is (-1,-2)

~. The required equation is (x +1)* = 4(y +2)

Question 5:

Find the coordinates of the foci,the vertices, the length of major
axis, the minor axis, the eccentricity and the latus rectum of
the ellipse

2 )
= e =]
25 16
Solution :
2 2
X_ + y_ =1
25 16
X2  y2
Comparing the given equation with— +— =1, we get
a
a=5b=4

c=vaZ-b2=+52-42-3

The coordinates of the foci are (-3,0),(3,0) ,
Vertices are (-5,0)and(5,0).

Length of the major axis = 10 units
Length of the minor axis = 6 units and the

Eccentricity = g

20’ _ 32
a 2

Latus rectum =
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Question 7 :

Find the equation of the ellipse,whose length of the major axis

is 20 and foci are (0, £6)
Solution :

Equation of the ellipse is — + y—2 =1

b2 a
- @ -10
2
b=\/a2 —ig? =\/102 ~16°
=4/100-36 =64
x2  y?
Therefore, the equation of the ellipseis —+—=——=1
64 100
Question 8:

Find the equation of the ellipse whose vertices are (+6,0) and

foci are(+4,0)
Solution :

Equation of the ellipse 1s—2 + % 1
a

a=06, c=4

a® +b?=c?
b=va?-c2 =62 -42 =20
2 2
Y1

Therefore, the equation of the ellipse is £ + I
36 20

Question 6:

Find the coordinates of the foci, the vertices, the eccentricity
and the latus rectum of the hyperbola.

25x% —9y? =225

Solution :
9y? — 4x? = 36
9y* 4x° 36
36 36 36
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4 9
x2  y2
Comparing the given equation with— -+ =1,we get

a
a=2b=3

c=va? +b? =\/4+9=\/ﬁ

The coordinates of the foci are (O,—\/—S), [0,\/1—3),
Vertices are (0,+2)and(0,-2).

Eccentricity = g

2% 3%

Latus rectum = 9

Question 9:

Find the equation of the hyperbola where foci are (0,£12) and
the length of the latus rectum is 36.

Solution :
e o= 12
2
2b” _ 36
a
b? = 18a

c? =a? +b?
122 =a% +18a
a’+18a-144=0
a=-24, 6
we take a =6, b =108
Therefore, the equation of the required hyperbola is

2 X2

Y % -1  or 3y?-x2=108
36 108

S {{ &
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