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THINGS TO REMEMBER
Ify = f(x)a then

(g) = Slope of the tangent to y = f{(x) at point P.
dx/p

. d/l-— = Slope of the normal to y = f(x) at point P.
y
({jx ]

d
1f the tangent is parallel to x-axis % =0.

P

dx
If the tangent is parallel to y-axis, then E = 0.

If P(x,, y,) is a point on the curve y = f(x), then

dy
y-y, = (d_xjp (x - x,) is the equation of tangent at P.

1
Y-y = T (x - x,) is the equation of the normal at P.
(dx ]P

The angle between the tangents to two given curves at their point of intersection is defined as the angle of
intersection of two curves.

If C, and C, are two curves having equations y = f(x) and y = g(x) respectively such that they intersect at
point P.

the angle 6 of intersection of these two curves is given by
(&), (&)
dx ¢ dx C
tan9=1+(d):] [c_ly]
dx Jo, \dx )¢,

If the angle of intersection of two curves is a right angle, then the curve are said to intersect orthogonally.

The condition for orthogonality of two curves C,and C, is

HEH
dx clx dx c2=-1

Two curves ax* + by? = 1 and a’x? + b’y? = 1 will intersect orthogonally, if

1 1 1 1

'r;_B: a b
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EXERCISE-1

Show that the tangents to the curve y = 2x3 - 3 at the points where x =2 and x = -2 are parallel.
Prove that the tangents to the curve y = x2 - 5x + 6 at the points (2, 0) and (3, 0) are at right angles.

Find the slope of the normal to the curve x = 1 - a sin 0,y=bcos’0atf= g

n
Find the slope of the normal to the curve x =a cos36, y = a sin® 0 at @ = 1

Find the point on the curve y = 2x2 - 6x - 4 at which the tangent is parallel to the x-axis.
Find the points on the curve y = x3 at which the slope of the tangent is equal to the y-coordinate of the

point.
Find the points on the curve 4x2 + 9y2 = 1, where the tangents are perpendicular to the line 2y + x = 0.

. Find the point on the curve y =x3 - 11x + 5 at which the tangent has the equationy =x - 11.

If the rangent to the curve y = x3 + ax + b at (1, -6) is parallel to the line x -y + 5= 0, find a and b.
At what points on the circle x* +y2 - 2x - 4y + 1 = 0, the tangent is parallel to x-axis.

2 2

Find the points on the curve 34— + ;—5 = 1 at which the tangent are parallel to the (i) x-axis, (ii) y-axis.

Find the points on the curve x? +y2 - 2x - 3 = 0 at which the tangents are parallel to the x-axis.

Show that the tangent to the curve y = 7x3 + 11 at the points x =2 and x = -2 are parallel.

Find the points on the curve y = x3 where the slope of the tangents equal to the x-coordinate of the point.
Find the equations of the tangent and normal to the parabola y2 = 4a x at the point (at?, 2at).

T
Find the equation of the tangent line to the curve x =1 - cos 6 ,y=0-sinBat0 =1

Find the equations of the tangent and the normal at the point 't' on the curve x =asin®t, y=b cos’ t.

X .
Show that the line i + % = 1 touches the curve y = be"® at the point where it crosses the y-axis.

x-7
Find the equations of the tangent and the normal to the curve y= m at the point, where it
cuts x-axis.
Find the equation of the tangent to the curve y = (x - 1)(x - 2) at the points where the curve cuts the x-
axis.
Find the equation of tangent to the curve y = x? + 2x + 6 which is perpendicular to the line
x+ 14y +4=0.
Find all the tangents to the curve y = cos(x +y), -2t < x < 27 that are parallel to the line x + 2y = 0.
For the curve y = 4x? - 2x° find all points at which the tangent passes through the origin.

1
Find the equations of all lines of slope -1 that are tangents to the curve y= —x X* 1.

& %%%%g Our Super Faculty (PHYSICS by Afroz Sir) I_3—|




By : Dir. Firoz Ahmad

25.

26.
27.

28.
29.

30.

Prove that all normals to the curve x=acost+atsint,y=asint - at cost t are at a distance a form the

origin,
Find the equation of the normal to the curve x2 = 4y which passes through the point (1,2).

Find the equations of the tangent and the normal to the following curves at the indicated points :
@ y=x*-bx3+13x2-10x + 5 at (0, 5)

@ y=x*-6x3+13x2-10x+5at(l,3)

(i) y=x*at(0,0)

v) y=2x3-3x-1at(l,-2)

3
) y=——at(2,-2)
A

M) y=x+4x+1latx=3

K2y
(vii) ;7+g2-= 1 at (a cos 6, b sin 0)
2 2
(viii) X—Z—]};—2= 1 at (a sec 0, b tan 0)
a
(x) y?>=4axat(a/m? 2a/m)

c c
272 2\ = 2 {2 s .
® ccx*+y)=x’y at(cose Slnej

xi) xy=c?at(ct, c/t)

2 2 ‘
w Xy
(i) a—+b—2=1at(x1,y1)

2 2
ok y \
(i) “5 =17 = Lat (g, yp)

&iv) xB+y?B=2at(1,1) |
xv) x2=4yat(2,1)

(xv) y*=4x at (1, 2)

Find the equation of the normal to the curve y2 = x3 at the point (am?, am3).

Find the eqation of the tangent line to the curve y = x2 - 2x + 7 which is

() parallel to the line 2x -y + 9 =0

(@) perpendicular to the line 5y - 15x = 13

1

Find the equations of all lines of slope zero and that are tangent to the curve y = m
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Find the equation of the tangentto the curve x? + 3y - 3 = 0, which is parallel to the line y = 4x - 5.

. i ) T
Find the equation of the tangent to the curve x = sin 3t,y=cos2tatt= 7
Show that the condition that the curves
ax?+by =1 (i)
and, a"x>+b y2=2 L(iD)
hold int rthogonally i thtl—l—l—i
shold mtersect orthogonally is tha 2 b a b’
Show that the curves x = y? and xy = k cut at right angles, if 8k? = 1.
Show that the curves xy = a? and x2 + y2 = 2a? touch each other.

Show that the angle between the tangent at any point P and the line joining P to the origin O is the same
at all points on the curve

log(x? + y?) =k tan’! (%)

Find the angle of intersection of the following cuves :
@) y*’=xandx’=y

() y=x?and x?and x*+y2=20

() 2y>=x3andy?=32x

) x*+y?-4x-1=0and x2+y?-2y-9=0

2

2
+75 =1 and x* +y? = ab

V)

(i) x2+4y2 =8 and x2 -2y2 = 2
(vii) x?=27yand y? = 8x
(viii) x? +y? = 2x and y? = x

le e

o

Find the condition for the following set of curves to intersect orthogonally :

2 2

@ =

=1 and xy = ¢?

mNI >
%S

2 2 2 2
+2=1land - =1

Az gz 7l

(i)

le >
%[

X2 2 x2 2

y y .
+ - + - .
Show that the curve a2 +h b4 A 1 and b2+, 1 intersect at right angles.

a4+,
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EXERCISE-2

T
Write the angle made by the tangent to the curve x =efcott, y=e'sintatt =Z with the x-axis.

Write the equation of the tangent to the curve y =x? - x + 2 at the point where it crosses the y-axis.

Write the coordinates of the point at which the tangent to the curve y = 2x2 - x + 1 is parallel to the line
y=3x+09.

EXERCISE-3
The slope of the tangent to the curve x =2+ 3t - 8, y = 2> - 2t =5 at point (2, -1) is

22 6
@ - (b) 7 (c) -6 (d) none of these

AIM POINTS

Our Super Faculty (PHYSICS by Afroz Sir) TATREMRTICS.




