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6.7 TANGENTS AND N ORMALS

We have already seen in the geometrical interpretation of the derivatiye of 4

dy . he sl :
curve y = fix)or f(x,y)= O that Zz'; represents the slope of the tangent lipe ¢, the
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. 7 " poillt (x,¥): In order to find an €quation of

) t . F . ,
!y poif nce the normal to a curve at a point on the curve is p

o ———

he tangent to a given conje

ot on the conic, we shall first find the slope of he tangent at th
€ given

ne 0 . dy
i calculating - at that point and thep, using

Jope form of a line,it will be quite simple to write

from the equation of the conjc

an equation of the

X . ) erpendicular t
mﬂgenl-mro agh the point of tangency, its equation can be easily written, e
nt

gt {. Find equations of the tangent and normals to

le
Exal“l’ 2 _
2 2
X y _
(i) ;?*‘b‘z"l )
Cxr oy
(i) A;?‘:“‘I,Tfl )

at the point (x,,y,) -

wution: (i). Differentiating (1) w.r.t. x, we get

- dy dy 2a
2y—=4a or —=—
d dx dx Y
gljl - Eg—%?S’lope of the tangent at (.x,.y,)
@ Jiyy Y
Equation of the tangent to (1) at (x,,y,) is
: | 2,
Y=y =2—a(x—x1) or Yy, —-yl2 =2ax—2ax, Or Y —2ax =y —205
\ yl

Adding — 2ax, to both sides of the above equation, we obtain
Yy, —=2a(x+x,) =y, —4ax,

Vince (x,y,) lieson y* =4ax, 50+ y; —4ax=0

Thug ®quation of the required tangent is

Yy, =2a(x+x,).

i 1oent)

§ ' - . : *glope of the 1ang
; "9 of the normal =_2L  (negative reciprocal oREaR
i

P 2a

u : 1 ;
Aation of the normal is
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y-y.=_)'(\—x)

Xy
r iz =1

@ ~ps
Differentiating the above equation, w.r.t. x, we have

2x b
B g o B2

(i)

——

a* b*dx dx a’y
or é}—J] — —bzn .{.l..
dx (x,) a 1

Equation of the tangent to (2), at (x,, ) 1is
Y=h=—" ‘L(x“xl)

a 1
2 2 ‘
hAY _ Y T XX, X XX} A4 _ X yl
o b b* & +a2 . a’® ¥ b? Haz b?
2 y? |
Since (x,,y,) lie on (2) so, —7+b—'2=1
. a

Hence an equauon of the tangent to (2) at (x,, )’1) is =L+ y); L -1
b
02)’1
2 %

Slope of the normal at (x;,y,) is

Equation of the normal at (x,,y,) is

2
ay,
b*x,

Y=-n-= (x—x,)

or bxy-bixy = a’yx-a’xy, or 02}’1-Y—b2x1y =Xy (a’ —b%)
Dividing both sides of the above equation by x,y,, we get

a’x b’y 2
ax DYV b*, as an equation of the normal.
x] ' yl

-
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V e 1

hat i
) qormal to (3) at (x,y,) are cquations of the tangent ang
2. 12
o Wiy and 2254y _ 0 s
,a,zl— % X, v, a +b*, respectively.
| i
| ucﬂlarks | ‘ m
quation of the tan i
_ An equation 0 gent at t-he Point (x,, y,) of any conic can be written
by naking replacements in the equation of the comnic as under- ‘
2
geplace A A
)'2 by Yy,
1
X by 5(x+xl)
1
e A 5Ot n)
Lr o

Example 1.Write equations of the tangent and normal to the parabola x’ ::1 6y atthe
point whose abscissa is 8.

Solution:  Since x =8 lies on the parabola, substituting this value of x into the given
equation, we find <

64=16y or y=4

Thus we have to find equations of tangent and normal at (8, 4).

Slope of the tangent to the parabola at (8, 4)-is-1. An equation of the tangent
the parabola at (8,4)is
y—4=x-8

or x—y—-4=0

ﬁ POinStl?spe of the normal at (8, 4) is —1. Therefore, equation of the normal at the given

y-4=—-(x-8)

" X+y-12=0

b 3

Ban - Xy
ble 2, Write equations of the tangent and normal to the conic _§+?= 1 at

the Do'int fa_ 1
3 k] L
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