TANGENTS AND NORMALS

SYNOPSIS
SLOPE OF TANGENT:
. If the tangent drawn to the curve y = f(x) at P(x ,

y,) onitmakes an angle § with ox then Tan is

defined as the slope of the tangent and it is also
called the gradient of the curve.

Tan0 = [d_y]
dx J

For the curve f(x, y) = 0 slope of tangent line at

of
_| ox
p(x;,y,) is of
ay (x1y1)
For the curve x =1{t); y=g(t). Slope of the tangent
1
g
atp(t) is (0
o SLOPE OF NORMAL:
A straight line perpendicular to the tangent to the
curve at the point of contact is called the normal to
the curve.
Slope of normal at any point p(x ,y,) on a curve is
-1
dy
givenby | dx
(x1.y1)

For the curve f(x, y) = 0 the slope of the normal

line atp(x,,y,) is of
X (x1,31)
For the curve x = f{(t); y = g(t) the slope of the
(v

normal line at p(t) is ~ (%j
EQUATIONS OF TANGENT AND NORMAL:
° Equation of the tangent to the curve y = f(x) at

(x,,y,) s (y-y,)=m(x-x,) where

(2
dx (x1,y1)

Equation of the normal to the curve y = f(x) at

(x,,y,) is (Y=¥1) =(_;1J(x—xl).

LENGTHS OF TANGENT, NORMAL, SUB-
TANGENT AND SUB-NORMAL:

. Let the tangent and Normal drawn to the curve
y=1(x) atp(x,, y,) meet the X-axis at T and N.
Draw the line PM perpendicular to X-axis. Ifm i
the slope of the tangent then

y, . VI+m’

gPT - Length of Tangent ~ m

gPN - Length of Normal = ‘yl ANl+m’?

Vi
m

gMN - Length of the sub-normal = |y, m|

gTM - Length of sub-tangent =

Y
N

P(x,,y)

\
ol /T M NSRS

ANGLE BETWEEN TWO CURVES:
. The angle between any two curves at the point of
intersection is defined as the angle between the
tangents to the curves at that point of intersection
e  LetPbeapoint of intersection of the two curves
y =f(x), y =g(x) and m , m, be the slopes of
the tangents to the curves at p. If @ is the angle

m, —m,

l+mm,

. The curves y = f(x) and y = g(x) cut each other
orthogonally if m m,=-1.

4.  The curves f(x, y) = 0 and g(x, y) = 0 cut each

GO 22 of dg_,
other orthogonally if ox 0% oy ' oy

between the curves then Tant = (

. The curves y = f(x); y = g(x) touch each other at
p(x, y)If £'(x,) =g'(x,)

. If the curves xy = ¢? and y? = 4ax cut each other
orthogonally then ¢4 = 3244

e If the curves ax’+by’ =1 and

a,x” +b,y’ =1 cuteach other orthogonally then
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a4, 4 - b, b,
o The curves f(x, y) =0; g(x, y) =0 touch each other
of og of Og
if o 6_y = 5 "ox
o The curves y* = 4ax; x> = 4ay intersect at (0, 0)

and (4a, 4a). At (0, 0) the curves cut each other
orthogonally and at (4a, 4a) the angle between the

(3
curves is T an : (Z) . The area between the two

al .
curves is 16? $q.units

AREAS OF TRIANGLES:

o The area of the triangles formed by any tangent on
the curve xy = ¢? and the coordinate axes is 2¢?
sq.units.

o Ifthe area of the triangle formed by any tangent to
the curve x.y" =a""' and the co-ordinate axes is
aconstantthenn=1.

o The area of the triangle formed by the

tangent,normal at a point P (xl’ » ) on the curve

y= f(x) and the line

1|(x1—k)2(m2 +1)|
gx=Kkis 5‘ ‘sq.units

m

(=) ( +1)
ey=kis 5‘ m ‘ sqg.units

ylz(m2 +1)
m

1

g X-axisis 5 sq.units

1

xlz(m2+1)
oY -axisis 5 -

m Sq.units

o Ifthe area of the triangle formed by any tangent to
the curve x")"= K(m #0,n# 0) and the
coordinate axes is a constant then m=n

OTHER POINTS:

o A tangent to the curve \/;+\/§=\/g (or)

x =a cos' 0; y=asin* 0 cuts the axesinAand B
then OA + OB =a.

A tangent to the curve x*° +y*? =a*” (or
X =acos’ 0; y=asin’ 0 cuts the co-ordinate
axesinAand B then AB=a.

The tangent at any point 't' of the curve x = at® and
y=at* divides the abscissa of the point of contact
intheratio 1 : 3.

Ifp and q are the lengths of perpendiculars from
the origin to tangent and normal to the curve.

x =ae’(sin®—cos0) and y=ac’(sinO+cosO)
thenp=q.

The tangent and Normal at a point (X, y,) on the
curve meets the x-axis in T and G then

(3]
yi| m+—
m

The length of the subnormal at any point on the

TG =

curve x.y" = a™! is a constant thenn=-2.

At any point on the curve in the curve
2
by? = (x+a)’, (LST)” _8b
LSN 27

The equation of the tangent at (a, b) to the curve

) (¥ . Xy . .
+ =2 +==2 (w
( j (b) is (which ig

independent of n)

Ifthe normal at (x,, y,) on the curve y = f(x) makes
equal intercepts on the coordinate axes then

2.
dX (x15y1) .

Point on the curve ay” = x° the normal at which

4_a8_aj
9’27

makes equal intercepts on the axes is (

Ifp, q are the lengths of perpendiculars from the
origin to tangent and normal at a point respectively,

2 2 2
onthecurve 43 | y§ — g3 then 4p* +q> =a’.

If the length of the subnormal at any point on thg

m_.n

curve x"y" = K(m #0,n# 0) is a constant then

2m+n=0.
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CONCEPTUAL QUESTIONS

Ifthe tangent to the curve y = f(x) is perpendicular
to y-axis then

dy dx

D _o -0
D dx 2) dy

dy dx

-2 -1 — =1

d
If the value of d_z at (0, 0) to the given curve is

not defined then the angle made by the tangent with
the positive x-axis is
)5 b

If the tangent line at the point of P(t) to the curve

T
2)€

x = f(t), y = g(t) makes an angle 9 with QX
Then f'(t): g'(t) =
1) tan®

3) —cosO:sin® 4) —tan0

The slope of the normal to the curve given by

2) cos0:sin O

T
x =a(0—sin0), y=a(l—cos ) at 9=5
1 - 2 1 3)-1 4)2
)5 D5 - )
The slope of normal to the curve y = log_ (log, x)
atx=eis
I)—e 2)e
o1 =
) e ) e
The slope of normal to the curve
4 4
(ij +(XJ =2at(a,b)onitis
a b ’
-b a
1)-2 2)-1 3) ' 4) 5

X
The line ;+%= 2 is a tangent to the curve

X n y n
[aj [bj at(a, b) thenn

DneZ 2)neR-Z 3)neN 4 neR

10.

11.

12.

13.

14.

The equation of the tangent to the curve

) (yY .
— |+ =] =2
(aj (bj at(a,b)onitis

Xy Xy

—4 2 =1 —— 2=
D a b 2) a b

Xy Xy

—+==2 —+==0
3) a b 4) a b

The equation of the tangent to the curve

\/§+\/%=2 at the point (a, b) is
XYy

Xy
——==0 —+==2
1)a b 2)a b
Xy Xy
——Z<=1 —+==0
3)a b 4)a b

If the straight line x cos ot + ysin a = p touches

X n y n .
the curve 2 v 2 at the point (a, b) on

. 1 1
it,then - +-—5=
a

b2

1 2 3 4
1) i;z 2) E;; 3) i;z 4) E;;
The equation of the tangent to the curve x* = 4by
atthe origin is
Hx=0 2)y=0 3)x=2 4)y=2
The equation of the normal to the curve y* = 4ax
atthe origin is
Hx=0 2)x=2 3)y=0 4)y=2

The equation of the tangent at the point where the

curve y — be% cuts the y-axis

X 'y Xy

—+==0 —+==1
1)ab 2)ab
X y

+Y= ——==1
HX+Y=a 4=

The point on the curve y=be ¢ at which the

Xy .
tangent drawn is P lis

1) (0, b) 2)(21’%] 3)(0,1) 4)(1,0)
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15. The equation of the normal to the curve | 22. The sum of the squares of the intercepts on the
I axes of the tangent at any point on the curve
a—2+]};— =1 at the point (x,, y,) onitis x4y =22 s

a’ 3a
l)az_x_@:az_bz 2)a2_x+@:az+bz DT D a9
ST /1 X Y
X
3) a’xx, +b’yy, =1  4) b’xx,—a’yy, =0 23. The condition that the line ;+% =1 atangent to
16. The equation of the normal to the curve given by the curve x*3 4y =1 is
x = at?, y =2at at the point 't' is
3 3 1) a?+b*=2 2) a’+b* =1
1) xt+y=2at+at 2) x+yt=2at+at
11 | 2 b o 2
3) xt—y=at+at’ 4)x=0 3) a_2+b_2_ 4) a"+ 3

17. The equation of the tangent to the curve | 24. If the tangent at any point on the curvg
x>y i o % \273 y 2/3
=t Pel 1 atthe point ¢ onitis [;j + (gj =1 makes intercepts p, q on the
1) bx cosO—aysin® =ab 2
2) bxsinO+aycos0 =ab axesthena—2+?=
3) bxcosO+aysin0 =ab 2

Do 2) = 3)1 4)2
Hy-0 ) ) )

18. The equation of the tangent to the curve | 25. The tangent at the point P(x, y) on the curve
x>y x™.y" =a™" meets the axes at A and B. The
XY 4 : .
a7 pr | Atthepoint § onitis ratio in which P divides A is
1) bxsecO—aytan0 = ab Dm:1 2)1:n 3)n:m 4)m:n

26. The tangent at point P(x, y) on the curve xy = ¢’
2) axsecH—bytanf =ab meets the axes at A and B. The ratio in which P
3) axsecO+bytan 6 =ab divides AR is
4) xsec+ytan 0 = ab H1:2 2)2:1 3)1:1 4)2:3

19. Ifthe line ax + by +c=0is normal to the curve | 27- The tangent to the curve 2a%y =x’ —3ax is
xy = 1 then parallel to the x-axis at the points
Da>0,b>0 2)a>0,b<0 1)(0,0), (2a, —2a) 2)(0,0), (-2a, -2a)
3)a<0 b<0 4)320 b:() 3) (O’ 0), (_235 23) 4) (23 2), (0: 0)

_ ’ i ’ 28.  Thepoints on the curve y=sinx where the tangents

20. Iftheline ax —by+c =0 isatangentto are parallel to x-axis are given by
xy+ 1=0then 1) x=nm,nez 2) x=2nm,nez
1)ab>0 2)ab<0 5
3)ab=1 4)a=1,b=-1 3)x=(2n+1)g,nez 4)x=%,nez

21, Ifthe tangent to the curve Jx+ \/§ =+/a at any | 29.  The points on the curve y =sinx, where the tangent
point 9 on it meets the axes at A and B then is parallel to the x-axis is

1 (—,lj 2 ((2n+l)—,(—1)“)
1 Z 2 3 = 4)2 ) ? ) ?
)T Da )5 M2 )
5 (@072 | 4 (o 1)
3
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30.  Thepointsonthecurve y = x2 + /1 _x2 atwhich | 40. Thelength of sub-tangent to the curve y" = a"'x
the tangent is perpendicular to x-axis are at(x, y) onitis
1)(1,1)onl 2) (£1,1 n 2
)(1, 1) only ) (£1,1) DY e o™
)L, 4) (-1, 1) only X X
31. The point at which the tangent line to the curve 41. Atanypointon the curve y =f(x), if the tangent
3 3 3. . makes an angle @ with positive x-axis, then
X +y° =a’ isparallel to y-axis is
2
DO.a) D@0 (a0 40w [length of mgent} .
32. All the points of the curve length of normal
. X
y' =4a [X +asin —} a # 0 at which tangents are dy Y’ 1 dx Y
a Dy Dy Yy Iy
parallel to x-axis lie on Y
1) Circle 2) Straight line 42. Thelength of normal at § on the curve given by
3) Ellipse 4) Parabola x=acos’ 0, y=asin’ 0 is
33.  All the points on the curve y =+/x +sinx at 1) asin?0 2) asin’0|cos0|
:vhlch tl'le ta?gent are parz;llel. tolthe x-axis lie on 3) asin®6|tan 6| 4) a|cos0|
tr t
Jastraight line )cire e' 43. The length of the sub-tangent to the curve given by
3) aparabola 4)anellipse
t
34. The length of the normal to the curve X =a{c0st+log(tan5ﬂ, y—asint at t:%c is
X
y = c.cosh [—j i i
c at the point (h, k) is . 3a
1) 5 2)a 3) B3 4)2a
1) h?c 2) k%
, , 44. The sub-normal at (x, y) on the curvg
3) K 4) U y’x? =a’(x* —a?) varies as
C C
e_ﬂ 1)X2 Z)L 3) 3 4)L
35. Thelength of the sub-tangentat 0 = 3 on the curve <2 y <3
givenby x =a(0—sin0) and y = a(l—cos 0) is 45. The length of sub-tangent to the curve
o . 2a X"y" =a™" at(x.y) onitis
H)— 277 3 & 4)2a 1 b
2 243 V3 ) [mx] ) Inx]|
36. The length of sub-normal to the curve xy = a* at nx mx
(X, y) on it varies as D m D
Dx? 2)y? 3)x? 4y’ 46. Atany point on the curve y = f(x), the sub-tangent|
37.  The value of n for which the sub-normal to the the ordinate of the point and the sub-normal are in
curve xy" =a""" is of constant length 1)A.P. 2)GP. 3)H.P. 4)A.GP.
1)-2 2)-1 3)0 4)2 47. Ifthe relation between the sub-normal and sub-
38. Ifthe subnormal to the curve x?.y"=a’is a constant tangent at any point on the curve y* = (x +a)’ i
thenn= P
1) -4 2)-3 3)-2 4) -1 p(S.N.)=q(S.T.)* then E =
39. The value of k for which the length of the sub-
tangent to the curve xy* = c* is constant is 1) % 2) %7 3) g 4) %
Do 2)1 3)2 4) -2
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48. If at any point on a curve the subtangent and | 56. The area of the triangle formed by the tangent to
subnormal are equal, then the length of the tangent the curve Xy =a*at (x,, y,) onitand the axes is
is equal to 3
. 2 .
1) ordinate 2) /2 ordinate 1) a? sq.units 2) Ea sq.units
3) /2 ordinate 4) 2./ordinate 3) 242 sq.units 4) 4a? sq.units
49. The length of the tangent, normal, subtangentand | 57.  If the area of the triangle formed by a tangent to
. 2. 2 the curve X"y =a ™! and the coordinate axes is
subnormal are respectively p, q, s, tthen p* : q° =
constant, thenn=
I)s:t 2)t:s 3)g2-t2  4) 242 )2 2)-2 3)-1 4)1
50. Forthecurve y =a*(a > 1) the L.S.N.atany point 58.  Area of the triangle formed by the tangent, normal
on the curve varies as the ...... of the ordinate a b X2y
1)Square 2)Cube  3)Twice 4)Thrice atthe point NN A the curve 22 + el 1
51.  Thelength of subnormal to the curve y = be*'* at and the x-axis is
any point (X, y) is proportional to ab
—+a’+b’?
)x 2)y 3) &2 4) y? D7 2) 4ab
52. The subnormal at any point (x, y) on the ellipse ) b(a® +b%) o
2 2 —
a~ b 59. Area of the triangle formed by the tangent and
1 ﬁ x , b [x| . 22| x| i y Z?ar;?:ilsat (a, a) on the curve y(2a-x) =x? and the
) a 2 y ) aZ ) b2 b2 X
2
53.  Forthe curve y=1(x) at(x,, y,) the intercept made 1 a sq.units 2) 5a2 sq.units
by the normal on the y-axis is 3
5a’
1) X~ % 2) X T % 3) EY sq.units 4) a* sq.units
X X _ X .
)i 4) i +— 60. The angle that the curve ¥ = makes with x-
m m x+1
54. The intercept made by the tangent of the curve y= axisis
f(x) at (x, y, ) onthe x —axis is T r T r
(1) De Dy D3 N5
N Y 2) |x, + Y 61. The angle made by the normal to the curve
m m y = log x where it crosses the x-axis is
3 H 4) |y, m| L
- 62. The angle between the curves xy = 2a* and
55. If the tangent at 9=Z to the curve y? = dax at (a, 2a) is
X =2a.cos’ 0,y=a sin® © meets the x and y axes T T . 1
in A and B then the area of the triangle OAB is D 4 2) 2 3) tan”(3) 4 an'4
a> a> 63. The angle between the curves y = sinx and
1) qu.units 2) ?sq.units y =COSX is
T T
2 2 )= )= 3 ! 4) tan™
3) 3)isq.units 4) Sisq.units ) 3 ) 2 ) tan”(2)  4) tan (2\/5)
4 4
JR. MATHEMATICS 464 TANGENTS & NORMAL




64. Thecurves y =¢ ™. Sinbx, y=e¢ ™ toucheach [ 55. 1 ~56. 3 57.4 58 3 59.3 60.2
other at the points for which bx = 61.2 62.3 63.4 64.2 65 4 66.1
67.3 68.3 69 4
1) nn+£,nez 2) 2nn+£, nez
2 2
LEVEL-I
3) 2nn+%, nez 4) 2nn+§, nez 1.  The slope of the tangent at (1, 6) on the curve

2x* +3y’ =5is
65. The angle between the curves y=cos*x and Y

. -1 1
=sin’ x is 1)— 2) — - 4
y )9 ) 9 3) 9 )9
) 6 ) 4 ) 3 ) 2 2 The slope of the tangent to the curve Y = N
66. Ifthetwocurve y=a* and y =b* intersect at atx=2onitis
anangle o.. Thentan o equals _1 1
1)-2 2) — = 4)2
loga—logb loga+logb ) ) 2 3) 2 )
D 1+logalogb 2) 1-logalogb 3. The gradient of the curve x™. y"= (x +y)™™is
T T X Y X Y
— — )= 2) = 3 4) —=
37y 45 )y )5 )7y ) 7

67.  The condition for the curves 1x? + my? =1 and 4.  Theslopes of the tangents at the points where the

curve v — x2 _4x intersects the x-axis is

1'x? +m'y? =1 to cut orthogonally is
)41 2)+2  3)£3  4)+4

Di-m=1"-m' D l+m=1"+m'
1 1 1 1 5. Theinclination of the tangent at 9= % on the curve
N1 2 1w Pl+m=1'-m

x=a (0+sind),y=a(l+cosd)is
68. Ifthe curves x =y? and xy =k cut orthogonally
thenk?=

nEZ o E 3= 4
1 . =
1) 5 2) 4 3) 8 4) 16 6. The slope of the tangent to the curve

2 2 Ay .
69. If the curves y?=4ax and xy = c? cut x =t +3t—8, y =2t —2t-5 atthe point

orthogonally then ¢* = (2,-Donitis
1) 4a? 2) 8a’ 3) 16a*  4)32a* 6 22 7
1) 7 2)-6 3) - 4) b3
KEY 7. Ifthe normal to the curve y = f(x) at (3, 4) makes
0I.1 02.3 032 04.3 051 06.4 3 "
07.4 08.3 09.2 10.4 11.2 12.3 anangle == with OX then f'(3)=
13.2 141 15.1 16.1 17.3 18.1 3 4
19.2 20.1 21.2 22.2 23.2 24.3 1)1 2)-1 3) 7 4) 3
253263 27. 1283 29.2 30, 2 8. Ifthe slope of the tangent to the curve y =x’ at a
31.2 32.4 333 34.3 352 364 point on it is equal to the ordinate of the point then
37.1 38.1 39.1 40.2 41.4 42.3 the pointis
43.1 44.4 45.3 46.2 47.1 48.2 D@27,3) 2)3,27) 3)G,3) 4. D
49. 1 50.1 51.4 52.2 53.4 541
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

The point on the curve y* =x, the tangent at which

Vs
has inclination Z i

11 11 11
D271 33) Y (42) 9|33
The point on the curve y = x> —4x + 5 at which
the tangent drawn is parallel to x-axis is
H©,5 2)(1,2) 3)HE1H 4HG2)

A point on the curve y = x* —4x’ +4x> +1 the
tangent at which is parallel to x-axis is

DAL D  2)20H 3)HEDH  H(,3)
. x> —3a x’ .
The point on the curve y = T at which
a
tangent is parallel to the x-axis is
1) (2a,2a) 2) (-2a,—2a)
3) (2a,2a) 4) (2a, 2a)
The curve y—e* +x =0 has a vertical tangent
line at the point
D@D 2)0,1) 31,0 4(E1,-1

If V is the set of points on the curve
y’ —3xy +2 = 0 where the tangent is vertical then
V=

D¢ 2) {(1,0)}

3) {11} 4) {(0,0), (1,1)}

Forthe curve X =t* =1,y =t* —t  the tangent is
perpendicular to x-axis then

Ht=0 3)t=1

_
H="7

The point ont he curve y = 3x* + 2x + 5 at which

1
==
2) 2

the tangent is perpendicular to the line
X+2y+3=0

1)(0,-5) 2)(0,5) 3)(-5,0) 4)(5,0)

The point on the curve y = x* + 4 at which the
tangent is perpendicular to the line x + 2y =3 is
DELS) 26D 3H(A5)  H(A,-5)

The point on the curve y = 5x — x* at which the
normal is perpendicular to the line x + y=01is

HE,-6) 2)(3,6)  3)(3,-6) 4(6,3)
The point at which the tangent to the curve

20.

21.

22.

23.

24.

25.

26.

27.

28.

Apointonthe curve y = 2x* +13x* +5x +9 the
tangent at which passes through the origin is

D) (1,15) 2)(1,-15) 3)(15,1) 4) (-1, 15)

The equation of the tangent to the curve
TE . .

y =log(sinx) at 5’0 onitis

Dx=0 2)x-1=0 3)y=0 4)Y=1

The equation of the tangent to the curve

s
y =2sinx +sin2x at X=§ onitis

1) y-3=0 2) y+4/3=0

3) 2y-3=0 4) 2y-3/3=0

The equation of the normal to the curve

Tc . .
y=X+sinx.cosx at X=—_ onitis

2
1) x—-n=0 2) x+1=0
3) 2x—n=0 4) 2x+m=0

The tangent to the curve y = ¢** atthe point (0,1
meets the x-axis at the point

1 1 -1
o(62) a(25) 9(20) a0

The tangent to the curve y = 2x* +13x> +5x +9
at(-1, 15)onit

1) is parallel to x-axis
3) passes through origin
4) passing through (0,1)
P(1, 1) is a point on the parabola y = x*> whose
vertex isA. The point on the curve at which the

2)is parallel to y-axis

tangent drawn is parallel to the chord Ap is

11 -1 1
1) (E’Zj 2) [7’2} 3)(2,4) 44,2
Equation of the tangent to the curve
y(x —2) (x —3)—x + 7 = 0 atthe point where the
curve cuts X-axis is
)x—20y=7
3)x+20y-7=0

2)x—20y+7=0
4Hx+20y+7=0

X

Equation of the tangent to the curve y=1- o2 at

the point where the curve cuts y-axis is

y = x” + 3x passes through the origin is Dx+y=0 2)x+2y=0
1)(0,3) 2)(0,0) 3)2,00 4)(2,3) 3)2x+y=0 4)2x—-y=0
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29.  The tangent to the curve y = 2 + bx + 3x at the 39. The length of sub-normal at (—1, 4) on the curve
point where the curve meets y-axis has the equation y=4x’is
4x —y+2=0 thenbis -1 1
1)-32 2) — 3) % 4)32
1)7 2)27 3)3 4) 4 2 2
30. Equation of the normal to the curve x =1+2log | 40. The length of normal at (2, 1) on the curve
- Xy+2x—-y=51is
(cot(t)) and y =tan(t) + cot(t) at t = g on itis
5 10
] D5 2)(; O NI
Hx=— 2)y=2 3)x=2 4)x=1 )
4 41. Ifthe length of the subtangent is 9 and the length of
- the subnormal is 4 at (x, y) ony=f(x) then y =
31. Theequation of the normal at t = ) to the curve 1)36 2) 49 3) 14 4) +6
x =2 sint, y=2 cost is 42. The tangent at A (2, 4) on the curve
Dx=0 2)y=0 3)y=2x+3 4)y=3 y=x"—2x>+4 cuts the x-axis at T then the
32.  Equation of the tangent at (1, —1) to the curve length of AT=
X’ —xy? —4x> —xy+5x+3y+1=0is 1 J10 2) J12
Dx-1=0 2)x+1=0
3 4
3)y—-1=0 4)y+1=0 ) IS )17
33.  Equation ofatangentto the curve y = cos(x +y), | 43+ If the curves y= x’—1,y=8x—x"-9 touch
0< x < 27 thatis parallel to the line x + 2y =0 is each other at (2, 3) then equation of the common
tangent is
1)X+2y=7’t/2 2)X+2y=7’t/4 1)4X—y:5 2)4x+y=5
3) x+2y=m 4) x+y=mn 3)x—4y=5 4)x+4y=14
34. Equation of a normal to the curve y =x logx, 44. Thetwocurvesy=x>—1and y=8x —x> -9 af
parallelto 2x -2y +3=0 is the point (2, 3)
1) x+y=3¢e> 2) x—y=3e? 1) have common tangent 4x —y—5=0
3) x —y =3¢ 4) x +y =3¢ 2) have common tangent x + 4y —14 =0
35. The equation of the normal to the curve 3) have common normal 4x +y =11
y=(1+x)" +sin"'(sin’ x) atx=01s 4) have common normal x —4y =10
Dx+y=1 Hx-y+1=0 45. Point where y=x’+x+1 and 2y=x’+5x
3 fg 2})1(+y—2 . 4; 2x2—y+1;0 touch each other is
. the normal line at (1, —2) on the curve D(L3)  2)(l—1) 3)(0,1) 4)(-2,-9
y? =5x —1 isax—5y+b=0then the values of a 46 .
and b are - Xy =&xToy =D
1)-14,4 2)4,-14 3)4,6  4)4,10 1) touch each other
37. Ify=4x—S5isatangenttothecurve y* = px’ +q 2) ?ut orthogonally
at(2, 3) on it then (p,q) = 3) intersect atan angle /3
DQ,7) 2)(=2,7) 3)(2,-7) 4)2,-7) 4) intersectat anangle /4
38. Ifthecurve y = ax® + bx passes through (—1,0) 47. The angle between the curves y = x* and
and y =x is the tangent line at x =1 then (a, b) y=e""at(l, 1)is
D(1,1) 2)(1/2,1/2) n n n
3)(1/3, 1/3) 4)(3,3) 1o 2 3) 7 4) 7
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48.  The angle between the curves x* —3xy* =2 and . dy
18. Find .~ and equateto—1 (Q parallel)
1 I b T 3 I 4 I 19. mx, —y, =0 verify the options (mzd_yj
Yo D4 D3 A5 Y dx
2 _ 3_ d
49. If the curves ay+x"=7 and x'=ycut 20. m=-> which option is having mx, —y, aszerg
orthogonally at (1, 1) thena= dx
. that option is correct.
11 2)-6 3)6 4) 5 dy
21. Find i and find equation
KEY x
01.2 02.2 03.2 04.4 054 06.1 2 F'ddy 1 subsi T dfind _
- X =—
07.1 08.2 09.4 10.3 112 12.3 - Find gy and substitute 2= andlind equation
13.3 143 151 16.2 17.3 18.2 dx
s
19.2  20.4 21.3 22.4 23.3 24.3 23. Find _(d_yj substitute X = B and find equation
25.3 26.1 27.1 28.2 29.4 30.4 4 FindT. _ 0inth
. t t tputy= that.
3.2 324 331 342 351 362 e Jangent eduanion L puty = 7 I
25. Find tangent equation at (-1, 15) and observe
37.4  38.3 39.4 40.4 41.4 42.4 -
options.
:3 ; a4l 462 471 484 26. Vertex A(0, 0) slope of Tangent = Slope of Ap
' 27. Puty=0 in the equation and find the point and
HINTS find equation of Tangent at that point.
. dy . 28. Putx=0in curve and find point. At that point find
1. Find i and substitute (1, 6) the tangent.
d 29. Putx=0in the curve find the point at that point
2. Find d—y and substitute x =2 find tangent and compare.
X
X
, . dy 30. Findslopeas — av where t is the parameter and
4.  Puty=0and find points and substitute in —— y
dx
find the normal.
6. At(2-1)findvalucoft. Atthatt findslope - dy R
: (2,-1) find value of t. attlindsiope o - | 31. Findd—Xatt=5 and find normal.
10. Find &y and equate to zero X
) dx d 34. _d_y =1 then find normal.
d
1. L=0andfind point. _ X
dx 35. Find _E atx =0, and find normal.
12. dy =0 36. Find normal at (1,—2) on the curve and compare
dx the given line.
dy 37. Find tangent at (2, 3) and compae.
13.  —= isnot defined.
dx dy
38. atx=1, = 1 and substitute (—1, 0) in the
. dy
16.  Find dx and equate to 2(Q L 1) curve and solve the two equations for'a'and 'b'.
dy ind -2 e
17. _X=2(Qj_y) 39. Find ydx at(-1,4)
JR. MATHEMATICS 468 TANGENTS & NORMAL




FIRY 6.  The point on the curve y* =4ax at which the
40. Find |Y4/1F [d—y] at(2, 1) normal makes equal intercepts on the coordinate
X axesis
q 1) (a, ) 2)(a, 0)
43. Find ﬁ to any of the curve at (2, 3) and find 3) (a,2a) 4) (-, 2a)
7. The normal to the curve
tangent. .
x =a(l+cosB),y=asin6 at g always passes
d .
44.  Find d—y at(2, 3) to any of the curve and tangent. through the fixed point
* D(@a) 2)(@0) 3)0,a) 4)(0,0)
45. Sl L. .
5. Slopeare equa , 8.  Theequation of the tangent to the curve y =™
46. Product of the slopes is equal to —1. . .
at the point where the curve cuts the line
. dy x=11is
47. Find to the two curves at (1, 1) they are m
dx Hx+y=e e(x+y)=1
Jytex=1 4Hx+ey=2
m, —m,
andm,. Then Tan® =————=| 9.  The slope of the tangent to the curve at a point
2 l+mm,
(x,y) onitis proportional to (x-2). Ifthe slope of
48. m,.m, =-1 the tangent to the curve at (10, —9) on it is —3
The equation of the curve is
LEVEL-II , -3 (x=2)'+1
— _ = —(X—
1. If the slope of the tangent to the curve D Y=k(x-2) 2y 16
Xy +ax + by = 0 atthe point (1, 1) onitis 2 then 3
values of a and b are 3) Y=E(X—2)2+3 4) y=K(x+2)
1,2 2)1,-2
3)-1,2 4)-1,-2 10.  The values of ‘a’ for which y=x*+ax+25
2. Thedistance of the origin from the normal to the touches x-axis are
curve y = e +x* atx=0is 1) £10 2) +2 3) 1 40
5 11.  The area of the triangle formed by the tangent tg
2
1) — 2) 72 3 4
) 5 ) V5 ) 25 ) 52 the curve y=4+X2 atx =2 onitand the axes i
3. E?uatlon of t‘he .tangent to thfe parabola 1)2 sq.unis 2)4 sq.units
y” = 4x + 5 whichis parallel to the line 3)8 sq.units 4) 16 sq.units
y=2x+T7is 12. Thearea of the triangle formed by the positive x-
)y=2x+3 2)y=2x-3 axis, the normal and the tangent to the curve
3)y=2x+5 4)y=2x-5 x2+y? =4 at (1,/3) insq.units is
4. If y = x + ¢ is a tangent to the curve
1 2 3 4) 6
9x* +16y” =144 then value of cis )23 )3 )43 )
2 _
-5 25 3) 5 42 13.  The angle between the curves x* =4y and
5. Theequation of the normal at x = 2a for the curve y' =4x at(4,4)is
8a’ T _
y:—4az+x2 1S 1) 5 2)Tan 1(3)
1)2x—y=3a 2)2x +y=2a Tan 3 Tan 4
3)x+2y=6a 4)x+y=a 3) tan 4 4) tan 3
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14. The curves y*= 2x and y = 3x? intersect at the 2 2 e >
origin at an angle 22. Ifthe curves ?+b—2 =1 and T 1 cut
V4 T V4 V4
1 3 2) 5 3) g 4) 3 each other orthogonally then.......
Da?+b*=17+m? 2)a’-b*=1"-m’
15.  The angle between the curves 2x* + y* = 20 and 3N a2-b?=124m?> b at+bi=1%-m>
4y2 —x2? =8 atthe point (2\/§, 2) X2 yz
-+ =1
] " 23. Theanglebetween the curves a1k b4k
— Tan | —
D 2 2) (Zj x> y2
+ =1;
(2 and 2 Tk,
3) Tan™ (2) 4 fan (Ej
V4 V4 V4 Tan™! k,
16. The angle between the curves y = x* and 1) 3 2) 3 3) 5 4) a1
2
6y =7—x’ atthe point (1, 1)is
2 2
- - - (1) | 24 Thecurves x* —y*> =5 and§+?=1 cut each
1) 2) < 35 4 Tan |-
4 3 2 other at the common point at an angle
17.  The acute angle between curves x* + y* = 4 and n n n
, D5 23 35 4 n
x> =3y is
. . 25.  Ifthecurves 2x* +3y” =1 and ax* +4y* =1 cut
1) 3 2) 3 orthogonally, the value of a is
1) ! 2) 12 3) > 4)8
5 x et =
-1 T anfl — 5 5 12
3)Tan"'(2) 4) ( \/5] o
18. The angle between the curves| 26. Ifthecurves ?-FT =1 and y* =16x intersect
Sy =0 and xy +2x =y at the origi
.X Ty X 42y =0 andxyTax=yatthe origin atright angles then value of 52 is
is
T T n T 1)2 2)4 3) 8 4) 16
1) n 2) o 3) 3 4) B 3 3
19. The angle between the curves y = 2x and | 27- If the curves y* = 16x and 9x* +by” =16 cuf
x* +v° = 3xy atthe point other than origin is each other at right angles then the value of b is
9 9
T s s (6 1)2 2)4 3) 5 4) —=
ad ad ad Tan™' | — 2 2
1) p 2) 3 3) 5 4) (13) o
20. The angle between the curves y = cos2x and | 28. If the curves _2+T =1 and y’ =16x cut
a
—7¢inx i
y=2sin"x is orthogonally the value of a is
n b n n ! 2 4
D% 25 3) 3 45 D3 23 3)1 43
21. If o is the angle between the curves y* = 2x and | 29.  Ifthe curves y =1—ax* and y = x* intersect or-
x> +y? =8, thentan o is thogonally then ‘a’ value is
1)1 2)2 3)3 4)4 1 1
) ) ) ) )= 2) < 3)2 4)3
2 3
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KEY 27.  Applym m,=-1and puty’>= 16x.
01.2 02.2 03.1 04.3 051 06.3 28.  Find point of intersection and m m, =—1 and find
07.2 08.4 09.3 10.1 11.2 12.1 a’,
13.3 14.1 151 16.3 17.4 18.4
19.4 20,3 213 22.3 23.3 24.3 LEVEL-II
D5. 2 26. 1 27. 3 28. 4 29. 2 1. If the tangent to the curve 2y3 =ax’?+x° atthe
point (a, a) cuts off intercepts o and 3 on the
HINTS coordinate axes such that o* + %> = 61 thena=
d 1) + 2) £ 3) + 4) £
1. = at(1, 1)is 2 and obtain equationinaand b (1, ) £30 ] ) £5 ) £6 ) ] 61
dx 2. The equations of the tangents at the origin to the
1) also lies on curve and obtain another equation curve y* = x*(1+x) are
and solve.
<] ) y==%x 2) y=%2x
c
2.  Find normal at x =0 and apply m 3) y=i3x. N 4? x=*2y
3. Ifthe chord joining the points where x =p, X =
dy , . on the curve y = ax? + bx +c is parallel to the
3.  —— =2 andfind point and at that point find tangent.
dx tangent drawn to the curve at («, £ ) then o =
2 _ 2.2 2 2 _ 16K =
@ Apply ¢ =a’m?+b> where a® =16;b" =9 ptq P—q
andm=1. 1) 2pq 2) \rqg 3) Ty 4) Ty
> (2a? a) is a point on the curve. Substitute in the 4.  The equation of the common normal at the point
options.
b Substitute the boint in the opfi of contact of the curves
. u stitute the poin 1n't e options. _ =y and -+ y2-8y =0
Hint: Equate y-coordinate of the point of contact )x= 2)x=0
to zero. 4
3)y=0 4)x+y=0
. : ) 5. Thelength of perpendicular drawn from the origin
11 Find the tangentand apply 5 lab]| 5q.umits to the normal at any point on the curve given by
x =a(cos0+0sin0), y=a(sin0—-0cos0) is
: y’(1+m?)
12.  Findslope m. Apply formula ————— a 3a
2[m| D5 2)a 35 4)2a
2
13. Angle between the curves x*=day and| ¢ jf the normal at the point p(0) of the curve
B 3 _ _ 3 _ . o 3
y? = dax at (4a, 4a) is Tan™ (_j . x =3cos0 ?gs 0, y=3sinO—sin’ O passes
4 through the origin then
. dy 1)0=n/3 2)0=n/6
15. Find i for the two curves m, and m, at 3) 9=n/4 4) 9=n/2
7. Areaof'the triangle formed by the tangent, normal
m, —m
Tan0 = |———2% _
(2\/5, 2) then 1+mm, at (1, 1) on the curve \/;+\/; =2 and the y-
) axis is (in sq. units)
16. Same inproblem 3
20. Findm, and m, and apply Tan® 1 2)2 3) % 4)4
. . Tand = | =M 8. The sum of the lengths of the sub-tangent and
21.  Pointof contactis (2,2) 1+mm, tangent drawn at the point (x, y) on the curve
. 2 2 :
26. Find the point of intersections and find m and m, y =alog(x” —a’) varies as
thenm .m,=-1 1)x? 2)y? 3)xy 4)y/x
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10.

11.

01.
07.

I.

I.

At origin the curve y* =x*+x
1)Touches the x-axis
*2) Touches the y-axis

3) Bisects the angle between the axes
4) touches both the axes

The angle between the curves y? = 4ax and

(3 a3
1)Tan (ZJ 2) T'an (gj

e A(5
3) T'an [3) 4) T'an (3)

The angle between the curves x* + y* = J2a% and

ay=2x’1is

X2_y2 :aZ is

L L n L
Dy e DT b5
KEY
1 02.1 03.3 04.2 05 2 06.3
1 08.3 09.2 10.2 11.1

HINTS

Hint: The equations of the tangents at the origin
can be obtained by equating the lowest degree
terms to zero.

LEVEL-IV
NEW MODEL QUESTIONS

Observe the following statements

L Ifpand qare the lengths of perpendiculars
from the origin on the tangent and normal a
2 2

any point on the curve 3 +y§ —1 then
4p>+q* =1.
II:  If the tangent at any point P on the curve

x> ‘yz = a° cuts the coordinate axes at A and

B then

AP:PB=3:2
which of the above statement is correct.
1)onlyl 2)only II
3)both I and I 4) neither [ nor I

Observe the following statements for the curve

—X

y=2.eT.

I : The slope of the tangent to the curve where if

meets y-axis is R

II: The equation of normal to the curve where if
meets y-axisis 3x +2y+4=0.

Which of the above statement is correct
1)onlyl 2) only II

3)both I and I 4) neither [ nor I
Observe the following statements for the curve X
=at’, y=at*att=1.
I: The equation of the tangent to the curve is 4x —
3y—a=0
I1: The equation of the normal to the curve is 3x +
4y—Ta=0
III: Angle between tangent and normal at any point

. T
on the curveis —.

2
Which of the above statements are correct.
1)Iand II 2) I and 111
3)Tand III 41,10, 1T

I: The angle between the curves y =x>, 6y =7 — X

. T
at(l,1)1s 5

II': The angle between the curves y=x, ¥ = % af
T

(1,1)is B

Which of the above statements is correct.

1) I only 2) M only

3)both I and I 4) neither [ nor I

L. The straight line x + y =a will be a tangent to the

2 2

. X y .
—t+i-=1 =+35.
Ellipse TR ifa==%5

II. The straight line x +y = a will be a tangent to

2 2

the Hyperbola f—6— % =lifa=47.
Which of the above statements is correct ?
1)only II 2)onlyl

3)both I and II 4) Neither I nor II

L. If the subnormal to the curve x.y" = a™! iy
constant then the value of nis 2.

I1. The length of the subtangent, ordinate of a point,
(not the origin) length of the subnormal on

y2 = 4ax arein GP.
Which of the above statements is correct

2)only II
4) Neither I nor II

I)onlyI
3)both I andII
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=x° i 2
7. I: Ifthe curve y x +bx +c touches the streflght IV, Length of sub-normal 2 N
line y=x at the point (1, 1) then b and c are given 3
by I, 1. 2
I1. If the line 1x + my + n =0 is a normal to the 2 3
curvexy=1,then1 >0, m<0. Match the List-I from List-II and choose the cor-
Which of the above statements is correct rle)c;answer. 24
ace aec
1)onlyl 2)only II Nadec Hcade
3)bothIand II 4) Neither I nor I ) )
/ 11. Observe the following lists for the curve
8. Inthecurve y =ce™* the y = 6+x —x" with the slopes of tangents at the
a) Subtangent is constant given points
b) subnormal varies as the square of the ordinate .
Point Tangent slope
1) Both a, b are correct 2) Only b is correct I:(1,6) 2)3
3) only a is correct o
4) both a, b are wrong II:@2,4) b)5
I:(-1,-4) c)—1
I1. 9.Observe the following lists: V:(-2,0) d)-3
List-I List-II Correct matchis ...........
I. Angle between the a)0 Dabed 2)bcda
, 3)cdba 4)cdab
curves y* =x and 12.  Observe the following lists:
x* =y atthe point (1, 1) Ifthe line y =mx + c is a tangent to the following
curves then
ne : :
1. Angle between the curves b) Tan™ (Ej List-I List-II
a
xzy:l andy:eZ(HO A. x2+y2 =a’ e " m
atthe point (1, 1) B. y* = 4ax 2) ¢ =a’m’ + b’
K3 2 2
III.  Angle between the curves c¢) > C. z_z N l})’_z -1 3) ¢l = %
xy=4,x>-y* =15 .,
X y _
at (—4, 1) d) Tan"'(242) DTt Y’ =a'm’ b’
4 The correct match for list-I from list-II is
Choose the correct answer A B C D
)I-a,lI-b,1lI-c 2)I-b,1I-aIll-c A B C D
3)I-e,1I-a, lll-c 4)I-e,II-c, IlI-a 1) 5 4 3 2
10.  Observe the following lists for the curve y = x* +1 2) 1 2 3 4
at the point (1, 2) 3) 3 4 ! 2
List-I List-II 4 > ! 2 4
13.  Match List-I with List-II and select the correct
L. Length of tangent a) 2410 answer using the code given below.
3 List-I List-1I
II. Length of 1 b) =
ength ofnorma ) 2 a) Equation of tangenttothe 1) x -2y =2
I1I. Length of sub-tangent c)6 curve y =be™"* atx=0
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b) Equation of tangentto the  2)y=2x 16. Assertion A: The angle between the curves y =
curve y=x2+1 at(1,2) sinx, y = cosx is Tan™'/2 -
¢) Equation of normal tothe ~ 3) x—y=n Reason (R) : The slopes of their tangents at
n 1 1 1
curve y =2x —x” at(2,0) (Z, ﬁj are ﬁ and _3 respectively.
d) Equation of normal tothe  4) % + % =1 1) Both A and R are true R is the correct explana-
. tion of A
curve y=sinxat x = 2) Both A and R are true but R is not correct ex-
A B C D planation of A
1) 4 1 2 3 3)Aistrue but R is false
2) 4 2 1 3 4) A is false but R is true
3) 1 2 3 4 17.  AssertionA: The curves x* =y, x> = —y touch
v 432 each other at (0, 0).
Reason R: The slopes of the tangents at (0, 0) for
III. 14. Assertion(A): The normal to the curve both the curves are equal.
ay’ =x’ (a#0,x#0) at a point (x, y) on it 1) Both A and R are true R is the correct explana-
makes equal tion of A ]
4 2) Both A and R are true but R is not correct ex-
a .
intercepts on the axes then x = R planation of A
3)Aistrue but R is false
Reason (R): The normal at (x, , y,) on the curve 4) Ais false but R is true
y = f(x) makes equal intercepts on the coordinate 12
q 18. Assertion A : The value of ‘a’is 5 when the two
y
= =1
wxesthen (dx )m,yl) curves 2x° +3y’ =1 and ax’ + 4y’ =1 to cut
Choose the correct answer. orthogonally.
) Reason R: If the curves
1) Both A and R are true and R is the correct ex-
planation for A ax’+b,y’ =1,a,x’ +b,y’* =1 cut each other
2) Both A and R are true but R is not the correct 11 1 1
explanation for A orthogonally then a, a, b b,
3)Aistrue but R is false 1) Both A and R are true R is the correct explana-
4)Ais false but R is true tion of A
15. Assertion(A):- The points on the curve 2) Both A and R are true but R is not correct ex-
y=x" —3x at which the tangent is parallel to x- planation of A
axis are (1,—2) and 3)Aistrue but R is false
1,2) ’ 4) Aiis false but R is true
T 19.  Assertion(A): If the tangent at any point P on the
Reason (R): The tangent at(x,, y,) on the curve curve xy = a meets the axes at A and B then
_ . . dy . AP:PB=1:1
y = fx) is vertical then dx at(x,,y,) is not de- Reason(R): The tangent at P(x, y) on the curve
fined. x™.y" =a™" meets the axes at A and B. Then
Choosethe correctanswer. the ratio of P divides A isn:m.
b BOt.h Aand Raretrue and R is the correct ex- 1) Both A and R are true R is the correct explana-
planation for A .
) tion of A
2) Both A and R are true but R is not the correct 2) Both A and R are true but R is not correct ex-
explanation for A planation of A
3)A %S truebut R i? false 3)Aistrue but R is false
4) Ais false but R is true 4) Aiis false but R is true
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20. Assertion(A): The tangent to the curve| 25. Thearr7angement of the slopes of the normals to
y=x"—-x"—x+2 at(l, 1) is parallel to the x- the curve y = ¢'#“*¥ in the ascending order af
axis. the points given below.

Reason(R): The slope of the tangent to the above - T
curve at (1, 1) is zero. A) =% B) =y

1) Both A and R are true R is the correct explana- 1 T
tion of A C) x = D) x= 3

2% Bo;hA afrzi R are true but R is not correct ex- 1)C,B, D, A 2)B,C,A,D
prationos 3)A,D,C,B 4)D,A,C,B
3)Aistrue but R is false KEY

4)Ais false but R is true

IV. 21. A: Length of sub-normal to y =4x2at (—1, 4) OL1 021 034 043 052
B : Length of sub-normal to y=x*+ 1 at (1, 2) 06.3 07.2 081 09.3 10.2
C : Length of sub-tangent to xy = 12 at (3, 4) 11. 4 12.4 13.2 14.1 15.2
D: Length of normal to x* + y* = 6xy at(3, 3) l. 4 17.1 18.1 19.1 20.1
Then the ascending order of the above values are 2.3 22,3 23.4 242 251
1) DCBA 2)ABCD 3)CDBA 4)DBCA

22.  A:Anglebetween the curves y* = x, y> = —x at PREVIOUS EAMCET PAPERS

2004
(0,0).
1. Match the points on th 2= ith
B : Angle between the curves y = 3x*; y* = 2x ateh the ponts on the curve Z'y x+lwi
the slope of normals at those points and choose
at (0, 0)
the correct answer
C : Angle between the curves y* =4x, x* =4y Point Slope of normal
at(4,4) . 1:(7,2) a) —42
Then the descending order of the above values are .
1)ABC  2)CBA 3)BCA 4)ACB II: (0, —J b)-8
: : V2
23. Thearrangement of the following curves in the as-
. . . ar:(1,-1) c)4
cending order of slopes of their tangents at the given
points. IV: (3,42) d)0
| e) 242
A) Y= atx=0 Dbdca 2)beca
N 3)bcea 4)beac
B) y = 7e 4 where it cuts the y-axis 2003
2. The angle between the curves y = sinx and y =
C) y=cosx atX=T COSX IS......
D) y=dx’ atx=-1 DTan”@2v2) 2 Tan”(32)
1) DCBA 2)ACBD 3) Tan"'(3V/3) 4) Tan'(54/2)
3)ABCD 4) DBAC 2002
24.  Thearrangement of following values for y = x* at 3. The two curvis X=y’, Xy =a’ cutorthogonally a
) ) apoint then a>=
(1, 1) in the descending order. 1 1
A) Length of the tangent 1) = 2) = 3)2 4)3
B) Length of the normal 3 2 2001
C) Length of the subtangent 4.  The equation of the tangent to the curve
D) Length of the sub normal 3 .
6y=7-x"at(1,1)i1s
HA,C,D,B 2)B,D,A,C 1) 2x +y=3 2)x+2y=3
3)C,A,D,B 4)B,A,D,C xty=-1 Hxtyt2=0
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10.

11.

12.

13.

2000
Area of the triangle formed by the normal to the
curve x =¥y at(1, 0) with the coordinate axes is
1 1 3
D3 2) 5 35
The angle between the curves y* = 4x, x* = 4y
at (4,4)is

41

41 43
1)Tan 15 2) Tan 1Z 3) 4)
1999

If the acute angle between the curves xy =2 and

(SN
I

y> =4x is 0, thentan g =

1)% 2)3

2
3)2 4) 3
The equation of the tangent to the curve
y =x’ —2x +7 atthe point (1, 6) is
Dy=x+5 Dx+y=7
3)2x+y=8 Hx+2y=13

1998

Atany point on the curve y ={(x), the length of the
sub-normal is constant, then the curve is

1) circle 2)ellipse
3) parabola 4) straight line
1997

Acute angle between the curves xy = 2 and
y> =4x is

a1
1) Tan (5) 2) Tan'(3)

1 (2
3) Tan (2j 4) Tan (3]

The length of sub-tangent at any point @ on the
- x2 yz )

ellipse PET lis

1) a|sin@|sec’ 0 2) asin6|secH|

3) a|sin®.cos0| 4) asin®0|secH|

The length of the sub-normal at (-1, 4) on

Y =4X21s

1)4 2) 16 3)32

1996
Acute angle between the curves y> = x and

x2=y at(1,1)is
4
Tan™| =
2) (3)

a3
4) Tan [4)

4)8

N E
)2

e
3) Tan [2j

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

The length of the subtangent to the curve
X +xy+y’=7at(l,-3)is

1) 15 2)7 3)12 4) 10
The portion of the tangent to Xy = a? at any point
on it between the axes is
1) Trisected at that point
2) bisected at that point 3) constant
4)withratio 1 : 4 at the point

1995
The sum of the lengths of subtangent and tangent

to the curve

x=0[20039—10g(cosec¢9+cot6’)] J
ﬂ- .

y=csin2eat9=?1s

DS 22 ne H=

)5 ) 2c )5 )5

Sub-normal to xy = ¢? at any point on it varies
directly as

1) cube of ordinate
3) ordinate

2) square of ordinate
4) cube of abscissa

Equation of the tangent line to y=b e% where if

Crosses y-axis is

l)ax+by=1 )X Y4
b
Xy
3)b P 4)ax—-by=1

1994

An angle at which the two curves x* — 3xy* =4
and 3x’y —y* =4 intersect is
nE  pE 4T
)5 Dy 35
For the parabola y* = 4ax, the ratio of the length
of the sub-tangent to the abscissa at any point on
the curve is

H1:1

4)0

2)2:1
1993

I)x:y 4)x%:y

The point on the hyperbola y = :—;i at which the

tangents are parallel toy =2x + 1 are

1) (0,—1) only 2)(-2,3)only

3) (O’ _1)’ (_2’ 3) 4) (2’ 3) (55 4)

The length of the sub-tangent, ordinate of a point

and length of the sub-normal at a point (not origin

on y?=4ax are in

1)A.P 2)GP
1991

If the relation between length of sub-normal and

length of sub-tangent at any point on the curve

by?=(x +a)*is p(S.N)=q(S.T)* then p:q =

I)b:a 2)a:b 3)8b:27a 4)8b:27

3)HP  4)AGP
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24, Thecurve x* —2xy? +y? + 3x —3y = 0 cuts the L The are':a of triangle formed by th§ tangent at
x-axis at (0, 0) at an angle any point on the curve xy = ¢* with the
- . - - coordenate axes is sq.units
D 23 I35 93 D¢ 2) 5¢?
1986 3)2c 4)c
25. Equation of the normal to the curve x2 =4y at | IL. If the area of triangle formed by the tangent at
(1,2) onitis any point on the curve xy* = ¢"** with the
Dx-2y=3 2)2x+y=4 coordinate axes is constantthen K=
3)2x—y=4 4)x +2y=3s 1 2)3
1985 ' 3)2 4) -2
26.  Thelength of the sub-normal atany pointonthe |11, A point P on the curve divides the portion of
curve y* = 2px is the tangent between the axes which is drawn at
1) Constant 2) Varies as abscissa P on the curve xy* = K , in the ratio
3) Varies as ordinate ~ 4) Varies as P )12 2)1:3
1984 3)2:1 4)1:1
217. lele 1ength. of sub-normal at x = a on the parabola IV Ifthe tangent at P on the curve xy = ¢* meets
y =léx1s the coordinate axes in A & B respectively then
18 2) 2 3)2a 4)a 1) 4p istrisected by P
Va 2) 4B isbisected by P
1983 ) 4B 1sbisected by
28. If the sub-normal to the curve xy" =a"" is 3) PA:PB=3:2 4)PAPB=2:3
constant then value of n is KEY
-2 2)-1 3)0 4)2 L2 IL1 TL3 IV.2
1982
29. Equation of the tangent to the curve 2 Ifthe tangent and normal at P (xl’yl) to the
y =3x’ +6x° —9 at the point where the curve curve y = f(x)meet the X-axisin T & N
Crosses y-axis is respectively & PM be the perpendicular drawn
y-9=0 2)y+9=0 to X-axis then
3)2y-9=0 4)2y+9=0 i) PT is the length of the tangent
30. Thecurves y=x* and 6y =7 —x’ intersect at ii) PN is the length of the normal
(1, 1) atan angle ii1) TM is the length of sub-tangent
. . . iv) MN is the length of sub-normal
1) 4 2) 3 3) B3 D For the curve y = 4x?;
KEY I) Length of the tangent to the curve at (-1,4)
1.2 2.1 3.2 4.2 1) 65 2) 2465
5.2 6.2 7.2 8.1
9.3 10. 2 11.4 12.3 3) 465 4) @
13.4 14. 1 15.2 16.3
17.1 18.2 19. 1 20.2 1L Length of the normal to the curve at (-1,4)
21.3 22.2 23.4 24.2 1 J65
25.2 26. 1 27. 1 28. 1 Dy 232 Iafes 4
29.2 30.3 1. Length of the sub tangent to the curve at (-1,4)
LEVEL -V : : | 5
COMPREHENSIVE QUESTIONS b3y 23 Ny Y3
1. The portion of the tangent at any point to the IV. Length of the sub normal to the curve at (-1,4)
curve x"y" = K (m# 0&n # 0)intercepted 1)32 2)31 3)30 415
between the coordinate axes is divded by the
point of contact in the constant ratio and the KEY
triangle fprme_d by the tangent with the axes is L4 1.3 L2 IV.1
constant if m=n
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