CLASS XII APPLICATION OF DERIVATIVES CHAPTER 6

MISC. EX. SOLUTIONS

1. Using differentials, find the approximate value of each of the following:

(a) [g}* ® (3375

ANS :

1
(a) Consider y = ¥ Letx =§ and Ax = %

Now, dy 15 approzimately equal to Ay and 15 given by,

=[G = 4(1)5 9 - x%]

4

! 3[l]=ﬂxl= L1 o010
[]6]5 81 4x8 81 32x3 96
81

Hence, the approximate value of[%]* i §+ﬂ.{}]ﬂ =0667+ 0010

=0.677.



(b Consider . :x'_l-,. TLetx=32and Ax=1.

I 1 1

- |
Then, Ay = (x+Ax) 5 —x * =(33) 5 -(32) ; =(33) s _;

1
~(33) 0 = %+ Ay

MNow, dy 15 approximately equal to Ay and 15 given by,

- -5(;}6( )= 'Eln - 0,003

1
Hence, the approximate value of (33) 5 is %+ (-0.003)

=05-0003=0497
. | logx .
2. Show that the function given by f(x)=—— has maximum atx=e.
by

ANS :

. .. |
The given function is f (x) = -

x
x[lj—logx
f1(x) = I

Now, f'(x)=0

=1-—logx=0

=logx=1
= logx=loge
= x=e
x:(—lj—(l—logx](zx]
" x
MNow, [ {x}= S
x
_=x=2x(1-logx)
= -
_ —3+2logx
xJ
Now, f"(e) = —3+2;Inge _ —3:r2 _ —_7il <0
e e e

Therefore, by second derivative test, f is the maximum at x =e.



3. The two equal sides of an 1sosceles triangle with fixed base b are decreasing at
the rate of 3 cm per second. How fast is the area decreasing when the two equal
sides are equal to the base ?

ANS :

Let AABC be isosceles where BC is the base of fized length &
Let the length of the two equal sides of AABC be a.

Draw 2D 1L BC.

A

bz
S
i
L]

Now, in AADC, by applying the Pythagoras theorerm, we have:

S Area oftriangleuj=lb al_i
2\ 4

The rate of change of the area with respect to time (£) 15 given by,

dd 1 2a da ab da
dt 2 L Bt \Jaqt —p? dt
2 0a - 4

Tt 15 given that the two equal sides of the triangle are decreasing at the rate of 3 cm per second.

. da

Jo—==3cm/s
el

.d4_ 3ab
dr J4a* —p*

Then, when g =&, we have:

da _ -3b*  -3b° _ 3

Hence, if the two equal sides are equal to the base, then the area of the triangle is decreasing at the rate of 3 p em?/s.



4. Find the equation of the normal to curve x* = 4y which passes through the point

(1,2).

ANS :
The equation of the given curve 13 y° = 4x.

Differentiating with respect to x, we have:

Euﬂzd-
C oy
de 2y oy
ﬂ} 2,
dx |, 2
S N
MNow, the slope of the normal at point (1, 2) 13 c{p} I
dx |5

cSEquation of thenormal at (1, 2) 15y —2=—10x— 1.
=yp—2=—x+1

=x+y—3=0



5. Show that the normal at any point § to the curve

e

x=acosB +aBsinb, y=asind —ab cosd

1s at a constant distance from the origin.

ANS :
Wehavexr=agcos 8+ a & sin g,

.',£=—asin5+usinﬁ'+ﬂ€ms€ = aff cos
v=asin —afcos#

dyv . .
—‘]rzacc-s H—acosf+alfsind = afsin

dv dy df  afsingd
S——= e e— = =tan#
dy  di dvy  attcos

.. Blope of the normal at any point & 13 N
tan ¢

The equation of the normal at a given point Cx, ) 15 given by,

-1 )
(x—acosf—atlsind)

tan ¢/

= ysin#—asin® @+ af sin @ cosf = —xcos# +acos’ & + afl sinf cos &

v—asind +afl cosf =

= xcusﬁ‘+;=5in€—a{sin: &+ cos’ E] =0

= xcosf+ ysinf—a=10

Mow, the perpendicular distance of the normal from the origin is

|

Joos? O+sin’ 0 1

Hence, the perpendicular distance of the normal from the origin is constant.

, which 1z independent of 8.

:|—ﬂ'




6. Find the intervals in which the function f given by

fx)=

is (1) increasing (11) decreasing.

4sinx—2x —xcosx

2+ cosx

ANS :

_dsinx—2x-xcosx
2+4cosx
2+c05:¢'](4cos_¥—2—cosx +x5in x]—{tlsinx—2,:'—,1'::05.1')(—5]'11 x)

(2+cosx)’

/(%)
“f(x)=

_(2+cosx)(3cosx—2+xsinx)+sinx(4sinx—2x—xcosx)

(2 +cosx)’

_ 6eosx—4+2xsinx+3cos’ x—2cosx+xsinxcosx +4sin’ x— 2xsinx — xsin xcosx
- 2
[2+uus_r:|

Now, f'(x)=

_dcosx—4+3cos’ x+4sin’ x
(2+cosx)’
_deosx—4+3cos’ x+4—4cos’x

(2 +eos .x}'}

_dcosx—cos’x _cosx(4—cosx)

(2+cosx)’ (2+cosx)’

=cosx=0orcosx=4
But, cosx#£4
Soosx =0

n 3n
=S x=—,
22

Now, x =g and x = 3?“ divides (0, 2m) mnto three disjomnt intervals i.e.,
!
({],EJ,(E,B—HJ, and (S—E,EEJ,
2.2 2 2
In intervals({},g] and [%E,Z:n], f(x)=0.
o . x in
Thus, fix) 15 increasing for‘ﬂ::x«::iand?{x«: 1.
In the intewal(%,j?“),f’{x]{ 0.

Thus, fix) 15 decreasing for% <x< 3?“

0



7. Find the intervals in which the function fgiven by f(x) = X+ i} x#01s
x

(1) inereasing (1) decreasing.
ANS :
Fx)=x
LA (x)=32 —%: 3x;_3

Then. f(x)=0=3x"-3=0=x"=1=>x=%1

Now, the points x =1 and x =—1 divide the real line into three disjoint intervals i.e,(-w=,-1),(-1.1), and (1,%0).
Inintervals(—n,—1) and (1,e0) ie, whenx < —1andx> 1, f*(x)>0.

Thus, whenx < —1 andx = 1, fis increasing,

Ininterval (—1, 1} ie,when—1<x <1, f'(x)<0.

Thus, when—1 <x < 1, f'is decreasing.

8. Find the maximum area of an isosceles triangle inscribed in the ellipse — +-5 =1
a

bE

with its vertex at one end of the major axis.

ANS :

3

The given ellipse is x— + ‘— =1.
a b

Let the major axis be along the x —axis.
Let ABC be the triangle inscribed in the ellipse where vertex C 15 at (z, 0).

Bince the ellipse 15 symmetrical with respect to the x—axis and y —axis, we can assume the coordinates of A to be (—x, ) and the

coordinates of B to be (—xy, —p().

Now, we have y, :ié‘.'ar2 —xi
a
..Coordinates of 4 are (—xl, é«,l'al —.c,l) and the coordinates of B are (xl. —é,m: —x; J
a a

Asthe point G,y lies onthe ellipse, the area of triangle ABC (4) 15 given by,



1

A:2a[zbﬂ'a"'—xf]+(—x,][—b1l|'a —x] ]+{ x,)[ Ja©—x, ]
a a
= A=bha" -x’ +x|£,;'az-:r|1 (1)

ri-a' ~2x,b b 2bx;

¥, EJH —x - _aldaz—_xf
=L[_x,a+[ai -x)-x]
arja® —x

- b(—le —xa+a’ )

arja’ —x/

Now, — =1

= -2x —xa+a* =0

H+Jﬂ —4 2} )

s
| _2}
3 Oa”
-4
3 at3a
—4
a
=X =-d, —
2

But, x; cannot be equal to .

b, o ballr—-.f'_b

o)
AT TN TN T T2 T



Ja' —x (—4x —a) —(—Exf —xa+ a?)ﬂ1

1‘4_.55 2 az—:cf

z_ 2
X, a a =X

(az -x,z][—alx, —a)+x, (—21',2 —xa+ a’]

3
T s
(u —x,]’

b2y =3a'x—d’

i

(¢-2)

Also, wheny, = g ,then

3 3 3
i a 3 a 3 5 5
a’gA_bﬁzg_Bg_a 5 4—2.9—5:?
2~ 3 =7 5
4 4
24
=24 <0

. . a
Thus, the area 15 the maximum when x =—.

S Maimum area of the triangle 15 given by,

A:bﬂ'ﬂ2 —£+[£]E at-L
4 2)a 4

V3 +[E]Exﬂ
2 \2)a” 2

ab3  ab\B3 33

= + = abh

2 4 4




9. A tank with rectangular base and rectangular sides, open at the top 1s to be
constructed so that its depth is 2 m and volume is 8 m’. If building of tank costs
Rs 70 per sq metres for the base and Rs 45 per square metre for sides. What is
the cost of least expensive tank?

ANS :

Let i, &, and &z represent the length, breadth, and height of the tank respectively

Then, we have height () =2 m

Volume of the tank = 8m°
YVolume of the tank == b x &

SE=lxhx?
::-fb:di:}h:;

Wow, area of the base =lb=4

Area of the 4 walls (A =20+ &)

| =4[f+iJ
{

= da :4{I —iJ
dl I

dd _
dl

ﬁl—i=ﬂ
F..
— " =4

= =42

MNow, i

Howrever, the length cannot be negative.

Therefore, we have [ =4



Thus, by second derivative test, the area 15 the minmum when [ =2,
Wehavel=b=h=2

C.Cost of building the base =Rz 70 = ((B)=FEs 70 (4)=FEs 280
Cost of butlding the walls=Rs 2R ({+ £) x 45 =Rs 20 (2) (2 + 2)
=Rs8(90)=Rs 720

Eequired total cost=Fs (280 4+ 720) =Rs 1000

Hence, the total cost of the tank will be Es 1000,

10. The sum of the perimeter of a circle and square 1s k, where f 1s some constant.

Prove that the sum of their areas 1s least when the side of square 15 double the
radmus of the circle.

ANS :



Let r be the radius of the circle and « be the side of the square.
Then, we have:

2nr +4a =k (where & is constant)
k—2mr
4

—a=

The sum of the areas of the circle and the square (A4) 15 given by,

. ¥ - (k_gﬂr}?
A=mwr +a =mwr +—F—
16
k-2 — _
.'.E=2m‘+ { ) Zn]z ﬂ;r_—n(k 2ar)
dr 16
Nﬂw,ﬂﬂ]
dr
nlk—2ar
:}E:Itr:{—}
Br=k-2nur
:>{8+2:rr]r:k
k k
== Fr= =
B+2n  2(4+m)
2 2
Now, £=2ﬁ+n =0
dr”
2
S Whenr= k , a J:il = ).
24w )
. The sum of the areas 15 least whenr = k
h 2dw )
k
k—2n[ ]
2(4
When = k - (4% ) =k(4az- )3 ko 4k o
2(4m ) 4 dd(m ) 44(m )4 om

Hence, 1t has been proved that the sum of their areas 1 least when the side of the square is double the radius of the circle.



11. A window is in the form of a rectangle surmounted by a semicircular opening.
The total perimeter of the window 1s 10 m. Find the dimensions of the window to
admit maximum light through the whole opening.

ANS :

Let x and y be the length and breadth of the rectangular window.

Fadius of the semicircular opening:%

m
2
- |

X

It 15 given that the perimeter of the window 15 10 m.
X2y +—=10
N 7
!
_>x[l b 42y =10
2)

:;~2y=m—x[1+5]
2

Ir
= y=53-x| - +—
2 4J

C.Area of the window (A4) 15 given by,



4 o 1
=5x—-x"| —+— [+—x"
2 4TI 8
'.ﬁzﬁ—zx(lfi— +—x
dx V2 4/ 4

ﬁx[l+£]=5
5 20

= x= =

( ) w4

1+ J

.4
Thus, whert ;(:ﬂ then Q{O_

n+4 dx”

Therefore, by second derivative test, the area is the maximum when length v = 2_{}4 m.
T+

Mo,

20 (2+n‘_5_5{2+n]_ 10
J n+4 n+4

Hence, the required dimensions of the window to admit maximum light is given by length = 20 m and breadth = m.

n+4 n+4



12. A point on the hypotenuse of a triangle 1s at distance a and b from the sides of

the triangle.
2 1.3

Show that the maximum length of the hypotenuse 1s ( at b?)? :
ANS :

Let AABC beright-angled at B. Let AB =x and BC =y

Let P be a point on the hypotenuse of the triangle such that P is at a distance of & and b from the sides AB and BC respectively.

Let £C=2

B C

e have,

Mo,
PC=bcosec d
And AP =g sec d
SAC=AP+PC

= AC=hcosec@+asecd .. (1)



d(AC)
de
L d(AC) _
a0
= asecftan 7 = bcosecH cot

a sinf b cosd

cos@ cos@ sing sind
= asin’ @ = bcos’ @

= —hcosecHFcot & + asecHtan d

0

= {a}l sin® =(b)? cos @

i | —

= tanf = [b
a
1 !
I E 3
ssinf = {j—} and cosf = (:ﬂ] - [2}
a’ +b° 's,l.u'E +h?
) !
It can be clearly shown that % <) when tan# = [E]j .
: a

|
Therefore, by second derivative test, the length of the hypotenuse is the masimum when 9 = [E]l ,
a

|
Now, when ;9 [ET ,we have:
o
2 2 2 2
3 3 3 3
ac=BVal+b®  aNa’+h [Using (1) and (2)]
B} a

3

2 2
Hence, the mazimum length of the hypotenuses is(us s Jz :



13. Find the points at which the function fegiven by f(x) =(x—2)* (x + 1)’ has
(1) local maxima (1) local minima

(1) pointofinflexion
ANS :

The given function is f (x) = (x-2) (x+ 1y

-

L f () =4(x-2) (x1) #31) (- 2)
=(x-2) (x+1) [4(x+1)+3(x-2)]

:[1—2)"{x+]) (Tx=2)

Now. f'(x)=0 = J::—Iandx:§ orx=2

Mow, for values of x close to% atid to the left of%_f’(x} > 0. Also, for values of x close to % and to the right of%_.f’(x) <0,

2. _ _
Thus, x= % 15 the point of local mazima

Mo, for values of x close to 2 and to the left of 2, f'(x) < 0. Also, for values of x close to 2 and to the right of 2, f'(x) > 0.

Thus, x = 2 15 the point of local minima,

Now, as the value of x varies through —1, f(x) does not changes its sign.

Thus, x =—1 iz the point of inflexion.

14. Find the absolute maximum and minimum values of the function f given by
f(x)=cos’ x +sinx, x € [0, w]

ANS :



f(x) =cos” x+sinx
f(x)=2cosx(-sinx)+cosx

=-2sinxcosx+cosx
Now, f'(x)=0

= 2sinxcosx =cosx = cosx(2sinx-1)=0

=sinxy=— or cosx=10

1
2

::>_\'=E, or Easxe[[),‘r:]
6 2

Wow, evaluating the value of fat critical points x = gand x= % and at the end points of the interval[0,x] (L., at x =0 and x = m), we have:

f[g]—un —+sm%—[§}z +
(
()

1.3
2 4
F(0)=cos’ 0+sin0=1+0=1

f

T
cos’ —+sm——0+l=]
f{z] 2 2

) =cos’ m+sinm=(— ])'+O=]

Hence, the absolute maxirmim value offis% occurring at x =g and the abzolute minimurm value of /15 1 occurring at x = O,E‘andn_

15. Show that the altitude of the right circular cone of maximum volume that can be

4y
inscribed in a sphere of radius r 1s e

ANS :
A sphere of fized radius (r) 15 given.

Let & and /2 be the radius and the height of the cone respectively.

The volume (7} of the cone 15 given by,

V =lirR1h
3



MNow, trom the right triangle BCD, we have:

BC=r - R

SV =%:rrﬁt‘j [.i'+ M)=%IR2F+%FEREM
j; =%nﬁr+§?§tﬂ’m+%}%

= %?IRJ"+ %’}R«M R R

WK - R
2 EIR(F: —;ff'fz)—:ﬂ:f?3

=—nRr+
3 W - R

2 2xRr’ =3nR’
+ ————

=—nRr -
3 Wt —R
I
Now,d—, =)
it
2mrR - 3R -2aRr’
3 3R

= 2t — RE = 3R -2
=4 (- R?)=(3R* - 2r*)
— 4r' =4 R =R + 44 —12R 1

7

=9R' —8r 'R =0

— QR =8’
f— Rj =Si

— - !
WNro=R(2nr —9nR" )—(2nRr —3nR" )| -6R
NI ( nr’ —On ] ( R —3n )( }Ex.f—r:—Rz

4V 2nr
Now,——=—+ —
drR? 3 9(r* - R?) g :
| Now, when R = = it can be shown that T <.
W =R (2rr —-9nR? )+ (2mRr —30R7) (3R
e MR ) (e SR)OR),
3 9[r2 - R:}

. : : 8
.. The volurmne 15 the masimuom when g* = .

9
2 2 2
When Rz=£,hcightofthcconc=r+ JrE—SL =r+\/z=r+£=4—r,
9 9 9 303

Hence, it can be seen that the altitude of the right circular cone of mazimum volume that can be inscribed in a sphere of radius r is 43_}‘




17. Show that the height of the cylinder of maximum volume that can be inseribed in

a sphere of radius R 1s —= . Also find the maximum volume.

3

ANS :

A sphere of fized radius (F) 15 given.

Let r and /2 be the radins and the height of the cylinder respectively.

From the given figure, we have j, _ o [p? _ 2

The volume () of the cylinder 15 given by,

V=mrh=2w’ R —r
dv —— 2w (-2r)
So—=dmry R —r" t
dr 2NRF -

2o
=dar R -t - ———
dr (R - ) =20
R! _FZ
_ durR? —6mr

MNow, f: =0 = 4R —6mr' =0

= =




- W(MRE —1811'.*3}—[411:ng —Emr") (-2r)

2R -

dr (Rz —rz)
(R =7 )(4nR* ~1870% )+ r (4mrR* — 67" )
(v )
_ 4R 220" R’ +120r" +4nr’ R

3

(-1

Mow, it can be observed that at»* = & dd_]:’ <0.
3 r

. . . 2R
. The volume is the masgimm when 2 = 22

3
, 2R’ - - - ; 2R R 2R
When * = 22 the height of the eylinder 152 (g7 22 -2 |2 =7
T3 g 7 VO ERNE]

Hence, the volume of the cylinder 15 the maxirmum when the height of the cylinder is%.

18. Show that height of the cylinder of greatest volume which can be inscribed in a
right circular cone of height h and semi vertical angle o is one-third that of the

; O I T
cone and the greatest volume of cylinder is ;TEFT tan” o ,

ANS :

The given right circular cone of fized height () and semi-vertical angle (o) can be drawn as:
A

i3

F DO E o

Here, a cylinder of radius & and height & 15 inscribed in the cone.
Then, #GAO=a, OG=r Oh=h OE=R, and CE=H

We have,

r=htan o

Wow, since AADG is similar to ACEG, we have:

AO _CE
0G EG
Sk _H |EG =0G -0E]
r r—R
EH:ﬁ(r-R): 4 (htaner - R)= : (htanrz-ff)
r hrtan or tan o

Mowr, the volume (F) of the cylinder is given by,



2 3
V =k H =% (htana - R)=nkeh- "R
tan o

tan o
dv nR’

So—=2uRh- T
R tan o

Now,d—V =0
dak
InR’

tan ¢
= 2htane =31

= 2nRkh =

?
R="—tane
3

Nuw.ﬂ =2mh- Gxk
. tana

And forp = ? tan ¢r , We have:

d'V 6 [ 2h A
=2nh

. —tane |=2nh-4nh=-2ah<0
R tanex | 3 J

By second dertvative test, the volume of the cylinder 15 the greatest when

R="—tane.
3
/ 24 ) ‘) 1)
WhenR—E[anu. H= I [hmnu——?tana |=L| rtan o |:E
3 tan o 3 J tanoc, 3 ) 3

Thus, the height of the cylinder is one-third the height of the cone when the volume of the cylinder 15 the greatest.

MNow, the maimum volume of the cylinder can be obtained as:

[ 2h \':(ﬁ\' f‘”F: 2 (hY 4 3 ]
| = tan o —J n:{—tan a —J=—nh tan” e
3 3 9 )2

A
Hence, the given result 15 proved.



19. A cylindrical tank of radius 10 m is being filled with wheat at the rate of 314
cubic metre per hour. Then the depth of the wheat 1s increasing at the rate of

(A) 1m'h (B) 0.1 m*h
(C) 1.1m'h (D) 0.5mh

ANS :

Let r be the radius of the cylinder.

Then, volume (7} of the cylinder 15 given by,

V = n(radius)” x height
= x(10)" & (radius =10 m)
=100mh

Differentiating with respect to time £, we have:

1
W _1o0e
dt dt

The tark 15 being filled with wheat at the rate of 314 cubic metres per hour.

i
i =314 m'/h
i

Thus, we have:

3]4:]{}&[&
dt

dh il4 314
:}—: = :l
dt 100{3.14} 314

Hence, the depth of wheat 15 increasing at the rate of 1 m/h

The correct answer 15 A



20. The slope of the tangent to the curve x =+ + 3r— 8, y = 2F — 2t — 5 at the point
(2—-1)is

—1| o

22 7 —6
(A) — (B) © 3 (D) =

ANS :

The given curve sy =" +3r-8 and y = 2¢" - 21 - 5.

.'.ﬂ=2.='+3:md ﬁ=f-11'—2
i dt

S LA

de dr odx 2043
The given point 15 (2, —1).
At x =2 we have:

P +3-8=2

=1 +3t-10=0
= (1=2)(t+5)=0
=t=2ort=-5
Aty =-1, we have:
2t* -2t-5=-1
=2t -2t-4=0
=2 -r-2)=0
=(1=2)(t+1)=0
=t=2ort=-I

The cotmimon value of £15 2.

Hence, the slope of the tangent to the given curve at point (2,13 15

dy _4[3)‘2_3‘2_E
de)_, 2(2)+3 4+3 7

The rorrect anawear 19 B



21. The line y=mx+ 1 is a tangent to the curve y* = 4x if the value of m 15

b | —

(A) 1 (B) 2 (C) 3 (D)
ANS :

The equation of the tangent to the given curve 15 p =poc + 1.
Now, substituting y = mx + 1 in 3% = 4x, we get:

= (mx+1)" = dx
=+ 1+ 2my—4x=0

=m'x +x(2m-4)+1=0 (1)

Since a tangent touches the curve at one point, the roots of equation (1) rmust be equal.
Therefore, we have:

Discriminant = 0

(2m—4) —4(m*)(1)=0

= 4m” +16-16m—4m’ =0
= 16-1om=10

== m=1

Hence, the required value of m 15 1.

The correct answer 15 A



22. The normal at the point (1,1) on the curve 2y +x? =3 1s

(A) x+y=0 (B) x-y=0
(C) x+y+1=0 (D) x—y=0

ANS :
The equation of the given curve is 2y + x* =3,
Differentiating with respect to x, we have:

@+Ix:ﬂ
dx

The slope of the normal to the given curve at point (1, 1) 13

=]
c{v}
dy )

Hence, the equation of the normal to the given curve at (1, 1) 15 given as:

=1.

Z}_].’—|=|(.1'—1}
= y=1l=x-]
—=x-y=0

The correct answer 15 B.



23. The normal to the curve x* = 4y passing (1.2) 1s

(A) x+y=3 (B) x—y=3
(C) x+y=1 (D) x—y=1

ANS :

The equation of the given curve is x% =4y,

Ditferentiating with respect to x, we have:

2x =4d_-}
dx

dvy  x
= —
a2

The slope of the normal to the given curve at point (%2, &) 15 given by

-1 2

dy Tk

d (k)

C.Equation of the normal at pomnt ¢, &) 15 given as:
k=2 i)
Y= _T{I_ !

MNowr, it 15 given that the normal passes through the pomnt (1, 23

Therefore, we have:

2

Z—k:_—j{l—h} L‘.nrk=2+;[1—.’r] A1)

Since (f1, &) lies onthe curve x4 = 4y, we have W =4k,

h

==k =—
4



From equation (1), we have:

'S 2
—=24+="(1-h
4 h{ ]

k]

:}%=EH+2—2}?=2

=k =§

= h=2

.'.ﬁ:=h—_::ak=1
4

Hence, the equation of the normal 15 given as:

:>}=—I=?(r—2}

= y-1=-(x-2)
= x+y=3

The correct answer 15 A



24. The points on the curve 9)° = x°, where the normal to the curve makes equal
intercepts with the axes are

(4) [“%J ®) (4__5)

) el

oo |t

(C) [4. o
ANS :

The equation of the given curve is 9y =x°.

Differentiating with respect to x, we have:

9[2‘]:}{—{]; =3y

dx
_x
e 6y

The slope of the normal to the given curve at point (x,y, ) 1s

-1 ﬁ.yl

ﬂ] S
d %0}

. The equation of the normal to the curve at (x,,y, ) is

6y
y=-m-= Ifl [I_xl}'

1
=X y=Xy = —6xy,+6x,,
= bxy, +x; ¥ = 6x,), + Xy,
6xy,1 . x,zy1 1
6x.y,+x'y,  6xy +x

x ;
= + =1
X(6+x) y(6+x)

i) X,




Tt 15 given that the normal makes equal intercepts with the axes.

Therefore, We have:

R {ﬁ+‘rl} .}Il{ﬁ-l-xl}

6 X,
AN
6 x
= x =6y (i)

Also, the point(x,, y, ) lies on the curve, s0 we have
9y = ey

Fromm (1) and (i1}, we have:

From (11}, we have:

9y] =(4) =64
. 64
-] .-]":I|- = —
9
= W= iE
3

Hence, the required points are (4, + g]

The correct answer 15 A
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