How to find the two tangent to the Hyperbola ¥ = 1/x passing through the point
P(2,—4),

Show that the straight line ¥y = mx + b is a tangent to
y=—x>—3x+4if(m+3)%= 4(b—4)

Solution:

1. The equation of the line passing through the point P(2, —4) is
(v+4)=k(x—2)

Let (x4, ¥,) is the point on the Hyperbola.

The slope of the tangent line to the Hyperbola at x = x is

Vv I}= —_ D:'so
1
(y+4) = ——(x—2)
:II}‘

When x = xgtheny = =

*p

(i+ 4) S
xg X7

xg+x° = —x5+ 2

x4+ 2x,—2=0
xg=—1—-V3,x,=—-1+3

Hence there are two tangents to the Hyperbola ¥ = 1/x passing through the point
P(2,—4):

1

(y4+4)=——"—(x—2)

(-1-V3)

1

(v+4)= —m(x—zj
And
(v+4)=- x —2

(—Hwﬁ)‘( )
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2.1fliney = mx+ bisatangenttoy = —x2 — 3x + 4 at the point {x,¥g), then
m=y',=—-2xpg—3andyy = —xp° — 3x5+4, 50
—x2—3xp+4=(—2x,—3)xy+b

—xg7— 3xp+4=—2x"—3x,+b

So

b—4=x,°

m+3=—2x;

(m+3)2=(—2xg)% = 4x,°

Hence

(m+3)2=4(b—-4)
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