Answer on Question #56979 — Math — Analytic Geometry

Find the equations of the tangents of the parabola y? = 12x, which passes through the point (2,5).
Solution
Method 1

The equation of the tangent is given by

y = y(xo) +y'(x0) (x — %)
If y2 = 12x,theny =+V12x ory = —/12x.
Case 1. Assume y = v/12x . Then

ST

/ ' 1
y' = (V12x) =V12(x¥/?) = \/E-E-x_l/z =

y(xo) = y/12x,

, 3
y'(x0) = \/x:o' xo # 0.

If x, = 0, then the derivative y' is not finite at point x, = 0, so the equation of tangent is x = 0, but this
tangent does not passes through the point (2,5), therefore we regect the case, where x, = 0. Thus, x, # 0.

So
y = 12x0+F(x—x0).
Xo

Besides,

5 = 12X0 + F(Z - XO),
Xo

because the tangent line passes through the point (2,5),

Multiplying both sides by x, # 0,
5' x0:2\/§'xO+\/§(2_Xo)

—5x+2V3=0
Substitute ,/x, = t > 0, then
V3t2 =5t +2vV3 =0
D=25-4-V3-2V3=25-24=1
5-1_ 2 23

SN A R

n=211_3_13

T3 V3
Hencex0=(t1)2=(%)2=§ orx0=(t2)2=(\/§)2=3

Thus,



or
y=m+\/§(x—3).

They are equivalent to

= 2-|-3
or
y=x+3.
Case 2. Assume y = —/12x . Then
/ 1y’ 1 1 3
y' = -(VT2x) = —VT2(x2) = V25 x 2= |-
y(xo) = —/12x,
) 3
y'(x0) = _\/x:o
So

3
y =—12x — \/x:o(x — Xo)
5 == _w/].zxo _— \/xEO(Z _xo),

because the tangent line passes through the point (2,5).

Multiplying both sides by x, # 0,
5' x0=—2\/§'x0—\/§(2—x0)

—V3x — 5/xp — 23 =0
Substituting /x, = ¢t > 0, get
V3t? + 5t +2v/3 =0,
D=25-4-v3-2/3=25-24=1,

t,=—2="2=_3<0,

23 V3
—5+1 -2
tl__z\/i —E<0,

Hence this case does not satisfy assumption ,/x, =t = 0.

Method 2



Equation of tangent line of y? = 2px at point (x,, vo) is vy, = p(x + x), Where y& = 2px,.

It follows x, = 31'—;2 from y2 = 12x,.

In this problem y2 = 12x, p = 6 and (x,y) = (2,5) satisfies the equation yy, = p(x + x,), that is,
5y = 6(2 + x,)

2 2
Substituting for x, = Z—; into 5y, = 6(2 + x,) get 5y, = 6 (2 + %) hence

50 = 6= (24 +y3),
y§ — 10y, + 24 = 0,

(Yo —6)(yo—4) =0,
therefore y, = 6 or y, = 4, hence

07 127127 12

or
Y5 4% 16 4

T2 T12T 1273

Finally there exists two tangents:

substituting for (x,y,) = (3,6) into yy, = p(x + x,) get 6y = 6(x + 3), thatis, y = x + 3;
substituting for (xg, yo) = (g 4) into yy, = p(x + x,) get 4y = 6 (x + %) thatis, y = %x + 2.

Remark

The equations of the tangent of the parabola y? = 12x at the point, where x=2.5, are

Y=m+\g(x—2.5)

10.0




and
Y = —V/30 3 2.5
= 25 ¥ =25
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