6. Consider the hyperbola H : x> —y*> =1 and a circle S with
center NV(x,, 0). Suppose that / and S touch each other at a
point P(x,,y,) with x, > 1 and y, > 0. The common tangent to
H and § at P intersects the x-axis at point M. If (/, m) is the
centroid of the triangle PMN, then the correct expression(s)

is(are) (JEE Adv. 2015)
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(a) EI =1- 3% forx, > 1
dm X1
(b) = forx,>1
dx 3(fo = 1)
dl 1
(c) El"=1+ E for x, > 1
dm 1

@ g, =3 fory, >0

Solution: -

6. (a,b,d)H:x?>—y?*=1 S:Circle with centre N(x,, 0)
Common tangent to Hand S at P(x,, y,) is



X
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Also radius of circle S with centre N(x,, 0) through point of
contact (x,, y,) is perpendicular to tangent
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M 1s the point of intersection of tangent at P and x-axis
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Centroid of APMN is (£, m)

X+ — +x,=3{and y, =3m

X]
Usingxz=?.x|,
1( 1)
— 3x e e :f &z
= 3L l Il and 3 ~m
da _,_ 1 dm_1
dx 3.1'121‘1'.3"[ 3
Also (x;,y)) lieson H, . x? —yZ2 =1 or y;= \/x? -1
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