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TANGENTS AND NORMALS

SYNOPSIS

Let y = f(x) be a continuous function defined evean interval I.

The slope of the tangent to the curve y = #&ix)he point P(x vy,) is (%) and is denoted
p

by in.
The slope of the tangent to the curve at a psicdlled the gradient to the curve at that point.
Equation of the tangent to the curve y = f(xP@t, y1) isy — y = m (x—X%).

A line which is perpendicular to the tangentle# curve at-P.and passes through P is called

the normal to the curve at P.
Equation of the normal to the curve y = f(XPéky,y1)ISX — % =—m (y — ¥).

The tangent at any point of the curvesx & gt= af divides the abscissa of the point of

contact in the ratiois 1 : 3.

Point on the curve &y X the-normal at which makes equal intercepts onakes is
4a 8a
9'27)

The condition for the.liné y = mx + ¢ to be agant to the parabold ¥ 4ax is c =%.

The condition for the line y = mx + ¢ to be agant to the parabolg x 4ax is ¢ = —afm
1 1 2

Thé equation of common tangent to the parabdlastax, X = 4by isa3x + b3y +(ab® = 0.
X2 y2

The condition that the line y = mx + ¢ may biawgent to the ellipsé, tg = lisé=4&
a

m? + .

2 2
The condition that the line y = mx + ¢ may b&mrgent to the hyperbol)e(ni—y— =lisé =
a

b2
am? — 1.
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I. Angle of intersection of two plane curve

1. The angle between two curves is defined as tiygeabetween the two tangents at their

common point of intersection.

2. Let y = f(x) and y = §(x) be two plane curves intersect at £(). If m; = f,*(x;) and

m, = f,'(x,) are the slopes of the tangents at P@hbd the acute angle between them then tan

= M ™M) 1y m, = —1 and angle is obtuse &~ 8"
1+mym,
3. If mym, = -1 then the two curves intersect orthogonallly.at
4, If m; = mp, then the two curves touch each other at P. Theywhll have.common tangent.

5.  If the curves 3= 4ax, X = 4ay intersect at (0, 0) and (4a;4a). At (Oth@) curves cut each
other orthogonally and at (4a, 4a) the angle betviiee curves'is Tat{3/4) the area between

the two curves is 168.

6. If the curves xy =% y* = 4ax cut each other orthogonally thér-324.
7.  The condition that the two curves x 5.xy.= k cut orthogonally is 8k= 1.
8. If the curves &° + byy? = 1, ax* +.by? = 1 cut each other orthogonally, theh- L =
a &
1_1
b, b,
9. Angle between the-curves ¥ 4ax, X = 4by at their point of intersectiof = Tar’
11
3ash3
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Let the tangent at P to the curve meet x —axi and the normal meet OX in N. Draw PQ

perpendicular to OX; then

(i) PT is called the length of the tangent at P.

(i) PN is called the length of the normal at P.

(i) QT, the projection of PT on OX is called stdngent.

(iv) QN, the projection of PN on OX is called snbrmal.

Let P(%, y1) be a point on the curve y = f(x) aﬁ%xj =m. Then
X

p

(i) Length of the tangent at P% Vi+m? . (i) Length of the normal at P = |W1+m?
(iif) Length of the sub-tangent at P‘%‘ : (iv)'Length of the sub-normal at P 3 |y|.

The area of the triangle formed by the tangemt point p(x, y1), normal at P and x-axis is

2 2 2
ylzgl;]—:;) sg. units and the y-axis @;—m)

Area of theAle formed by the tangents at; (%) on y = f(x) with co-ordinate axes is

(yy + g )?

2m

2
Area of theAle formed by the normal at(¥,) on y-f(x) with co-ordinate axes &M

2m
For the curve™+ y' = d P(x, y) = (a co¥® a sif""0) in a point on the curve.

The length of the sub-normal at any point ondinee xy = d * *is a constant then n = —2.

L.S.T.)> _ 8b
Inthecurveb?r— x+a,(— =,
( )3 L.S.N. 27
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