NCERT Solutions for Class-XII Math

Chapter-6
Exercise- Miscellaneous

NCERT Math Class 12

Using differentials, find the approximate value of each of the following:
1
7 1
A. [1—7)4 B. (33)s
81
. y 16 1
(A)Let us consider y =x"* and x = <1 and Ax = 1

1 1
Then, Ay=(x+Ax)+—x*

==
&) -
81) ~\81
1
_[2)4 2
81) 3
2

1
Therefore, (£j4 =—+Ay
81 3

Now, dy is approximately equal to Ay and is equal to

dy = (ﬂjMz : —(Ax)

dx

4(X)Z
_ (ijz 27 _ 1 =i=o.010
3(81) 4x8 32x3 96
(16)4
4| ==
81

1

Therefore, the approximate value of [;—ZT is §+ 0.010=0.677.

1
(B) Letus consider y = x5 and x=32 and Ax =1

1 1

Then, Ay=(x+Ax)s —x°

= (33)5 —(32)8



1

= (33)s _%

1
Therefore, (33)s = % +Ay

Now, dy is approximately equal to Ay and is equal to

dy = (%]AX _ 5(‘:)§ (%)

-1
( ) 320

1
Therefore, the approximate value of (33)s is %+ (—0.003)=0.497

Show that the function given by f(x)= logx has maximum at x = e.
X

The given function is f(x)= lo;gx.

X
x(l)—logx -1
i~ 7 8,
X X
Now, f'(x)=0
=1-logx=0
= logx =1
= logx =loge
—>x=e
x’ (—1)—(1—109)(2)0
f"(x)z > 4
X
Now, - —x—2x(i —logx)
X
_ —3+2logx
3
Now, f"(e): —3+§loge _ —3-31—2 :—_31<0

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



The two equal sides of an isosceles 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?

Let AABC be isosceles where BC is the base of fixed length b.

Let the length of the two equal sides of AABC be a.

Now, draw a perpendicular AD to BC. Then, we have

In AADC, by using Pythagoras theorem,

2
Then, Area of triangle (A) = %b /az _bT

The rate of change of the area with respect to time (t) is given by:
dA 1 b 2a da ab da

dt 2 2\/a2—b2 dt  J4a2 _p? dt

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

% =-3cm/s
dt
Then d—A _—

di J4a® —b?

And when a =b we have,

_2R2 22
dA_ -3b Ay

it s —p’ 3o’

Therefore, if the two sides are equal to the base, then the area of the triangle is

decreasing at the rate of \/3b cm?/s.

Find the equation of the normal to curve x2 = 4y which passes through the point (1, 2).
The equation of the given curve is y* = 4x. Differentiating with respect to x, we have:

dy
2 2y—==4
ydx
5 S _4_2
dx 2y 'y
= Q} _2_
dx (]’2) 2



Now, the slope of the normal at point (1,2) is is ! -1

y} I
de@
Equation of the normal at (1,2) is y—2=-1(x-1).
y=2=—x+I

x+y-3=0

Show that the normal at any point 6 to the curve
x=acosO+a0Osinh, y=asin0—a0cos0 is ataconstant distance from the origin.
We have x =acos 0 +a0sin0,

= %z—asin9+asin9+a9cosezaecose

Andy=asinf—-a0cos0

= % =acosb —acos0 + absinf = afsind

So dy dy db afsinf _

, =—. —= = tan0
dx dO dx afcosO

Then, Slope of the normal at any point 0 is —Le.
tan

The equation of the normal at a given point (X,y) is:
y-asinf+abcosb= —L(x-acose-aesin(%)
tanf

= ysin0—asin’0+a 0 sin0 cos O =-x cos 0 +acos’0+a0sin 6 cos 0
= xcos 0+ ysin0—a(sin? 0+ cos?0)=0
= xcosO+tysinf—a=0
Now, the perpendicular distance of the normal from the origin is

SR
Jeos?0+sin20 V1

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

, which is independent of ©.

Find the intervals in which the function f given by

f= 2+cosx

(1) strictly increasing
(i1) strictly decreasing.

/(%)

4sinx —2x—xcosx .

_ 4sinx — 2x — xcosx

2+ cosx



B (2 + cosx ) (4cosx — 2 — cosx + xsinx ) — (4sinx — 2x — xcosx ) (—sinx)

.'.f’(x)—

2+ cosx)2

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

2+ cosx)2

_ 6cosx — 4+ 2xsinx + 3cos’x — 2cosx + xsinxcosx + 4sin’x — 2xsinx — xsinxcosx

(2 +cosx)’
_4cosx—4+ 3cos’x +4sin’x

(2 + coszx)2

_ 4cosx—4+3cosx +4 - 4cos’x
(2 + cosx)?

_ 4cosx — cos>x _ cosx(4 - cosx)

(2 + cosx)’ (2 + cosx)?

Now, f'(x)=0
= cosx=0 or cosx=4
But, cosx #4

= cosx=0
2 =x= 2,3—n
)
Now, x =§ and x =22 divides (0,2n) into three disjoint intervals i.e.,

3
2
e 3
V. =0 2
In intervals (0,%) and [37“,2n),f'(x)>0.

Thus, f(x) is increasing for 0 <x < g and 3775 <x<2m.

In the interval (g,%j,f'(x) <0.

Thus, f(x) is decreasing for g< x< 3775

Find the intervals in which the function f given by f(x)=x" + %,x #0 1s
X

(1) Increasing

(i1) decreasing.



It is given that f(x) =x +i
X

6
.‘.f’(x)=3x2 _%:314 3
Then, f(x) =0
=3x-3=0
=x%=1
= x==I1

Now, the points x =1 and x = -1 divide the real line into three disjoint intervals

(-o,-1), (-1,1) and (1,00).

In interval (-o0,-1) and (1,00) when x < -1 and x > 1 then f(x) >0
Therefore, when x < -1 and x > 1, f is increasing.

And, in interval (-1,1) when -1<x < 1 then f’(x) < 0.
Therefore, when -1 <x <1, fis decreasing.

Find the maximum area of an isosceles triangle inscribed in the ellipse —+
a

its vertex at one end of the major axis.

B

v

b_z_

The given ellipse is — +
a

Let the major axis be along the x-axis.
Let 4BC be the triangle inscribed in the ellipse where vertex C is at (a,0).

=1 with

Since the ellipse is symmetrical with respect to the x-axis and y-axis, we can assume

the coordinates of A to be (—xl, y1) and the coordinates of B to be (—xl,— yl).

b
Now, we have y =+— la® -x]
a



Coordinates of A are (—xl,é /az —xlz) and the coordinates of B are

a
b
= (xl,—;‘/az —xlzj
As the point (xl, yl) lies on the ellipse, the area of triangle 4BC(A4) is given by,
2b b b
o 2= o (o) 2T o (o) =
=4 =b1/a2 —)cl2 +xléﬂla2 —)cl2

dA —2xb

P Ok az\/:
=T[-m+(a2—x2)—xﬂ

aa—xl

A=—

b(—2xl2 —xa+ a’ )

a, ,az - xlz

Now, d—Azo

dxl

:>—2)612—xla+a2 =0

_az, la® —4(—2)((12)

o 2(-2)

a
=X =—a,—
! 2

But, x_ cannot be equal to a.

1

b | @ _ba g _3
2a 2

N
“hT T 4



2
Now, d A:é

Q|
—_—

Q

S

|
_=

N —_
~——
[SSHROS)

3 2 3
b|2x -3a°x—a
4 3

2 2\2
(a - X )2

Also, when X :g, then

3 3 3
A b 2%—3%—03 . 2—3(13—513
dxl “ 3q% )2 3a% )2
4 4
9,
=—é 4 <0

3
. 3a° )2
4

Thus, the area is the maximum when X =

a
5
Maximum area of the triangle is given by,

ab«/g ab«/g 3«5
= + = ab

2 4 4




10.

10.

A tank with rectangular base and rectangular sides, open at the top is 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?
Let I, b, and h be the length, breadth and height of the tank respectively.

then, we have h =2m

Volume of the tank = 8§ m?

Volume of the tank = Ixbxh

= 8 =1xbx2
=1b=4
—b=2

|
Now, area of the base =1b =4
Area of the 4 walls (A) = 2h(l + b)

Now, d—A =0
dl
= l—li2 =0
= 1’=4
= 1==+2
Since, length cannot be negative therefore 1 =2.
= b=2
d’A 32
BFTCR
d’A 32

Whenl1=2, ——=""=4>0
da’ 8

Then, by second derivative test, the area is the minimum when [ =2.
We have, 1 =b=h=2
Therefore, Cost of building the base = Rs 70 x (Ib) = Rs 70 (4) = Rs 280.
Cost of building the walls = Rs 2h (1 + b) x 45 = Rs 90(2)(2+2)
= Rs 8(90) = Rs 720.
Required total cost = Rs(280 + 720) = Rs 1000.
Therefore, the total cost of the tank will be Rs 1000.

The sum of the perimeter of a circle and square is k, where k is some constant. Prove that
the sum of their areas is least when the side of square is double the radius of the circle.
Let » be the radius of the circle and a be the side of the square.

Then, we have:



11.

11.

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

=a

The sum of the areas of the circle and the square (4) is given by,

2
= A:nr2+a2:nr2+—(k_2nr)
16
d_A ot 2(k—2nr)(—27c) o Tc(k—2nr)
dr 16
Now, d—A=0
dr
32nr=M
8r=k-2mr
= (8+2m)r=k
k k
— = =
8+2mn 2(4+7t)
2 2
Now, d—A=2n+n—>0
dr’ 2
2
-.'When rzL,d—A>
2(4n) dr’
The sum of the areas is least when r = k .
2(4n)
k—ani } k(4m)m—k
When r = k ,a= (n) = (TI:)TE— = k :£=2r.
2(4n) 4 44(m) 4(n) w

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

A window is in the form of a rectangle surmounted by a semi-circular opening.

The total perimeter of the window is 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.

Radius of the semi-circular opening = %

It is given that the perimeter of the window is 10m.

=>x+2y+ %:10

10



:>x(l+§)+2y:10

:>2y=10—x[1+gj

1 =n
:>y:5—X(5+Zj

Therefore, Area of the window (A) is given by

2
2\y

1 = e’
=x|5—x| =+—||+—
2 4 8

:5—x—£x=
4
:>x(1+£j:5
4
5 20
o X=x=—
[ th n+4
1+—
4
2
Then, when x = 20 then d’4 <0.
n+4 dx*
Therefore, by second derivative test, the area is maximum when length
_ 20
X = m.
n+4
5(2+
Now,y=5—ﬂ 24m) o ( n): 10
n+4\ 4 n+4 n+4



12.

12.

Therefore, the required dimensions of the window to admit maximum light is given by
length

- 20 m and breadth = lo

T+4 m+4

m.

A point on the hypotenuse of a triangle is at distance a and b from the sides of the triangle.
2 23

Show that the maximum length of the hypotenuse is (a3 +53)?2

Let AABC be right-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 a and b

from the sides AB and BC respectively.

Let.C=6

A

(8]

B ¢
We have,

ACza,x2 +y°

Now,

PC = bcosecH

And, AP =asec6

AC=AP+PC

AC = bcosecO + asech... (1)

~d(AC)

o de

‘ d(AC) 0
do

= = asecOtan®=bhcosecOcot O

= —bcosecOcotO + asecOtand

a .sine_ b cosO

cosO cosO sinO sinO

= asin’0 = bcos 0
1 1
= (a)3sin0 = (b)3 cosO

1
= tan0 = (QJS
a

12



13.

13.

1 1

5 3
-.sin@ = ——=——— and cosb = (2a) =
\]a +b3 a3 +b?
1
d’ (AC)

It can be clearly shown that

<0 when tan6 = (b)3.
a

Therefore, by second derivative test, the length of the hypotenuse is the maximum when

1
tanO = (QT
a
1

Now, when tan0 = (2J3 , we have:
a

2
b\/a +b3 a\/a 34 p3

= AC=

Using

[Using (1) and (2)]

3
2 22
Hence, the maximum length of the hypotenuses is ((1 +b3 }

Find the points at which the function f given by f (x) = (x —2)*(x + 1)* has
(1) local maxima (ii) local minima

(ii1) point of inflexion

It is given that function is £ (x) = (x = 2)*(x + 1)?

() = 4(x -2) (x +1) + 3(x+1)X(x-2)*

—(x-2)(xH1)[A(x+1) + 3 (x-2)]

—(x-2)3(x+1)(Tx-2)

Now, (x) =0

= x=-1 andx=%0rx=2

Now, for values of x close to % and to the left of %,

(x) > 0.

13



14.

14.

Also, for values of x close to % and to the right of %, (x) <O0.

Then, x = % is the point of local maxima.

Now, for values of x close to 2 and to the left of 2, £*(x) < 0.

Also, for values of x close to 2 and to the right of 2. £(x) > 0.

Then, x =2 is the point of local minima.

Now, as the value of x varies through -1, °(x) does not changes its sign.
Then, x = -1 is the point of inflexion.

Find the absolute maximum and minimum values of the function f given by
f(x) =cos’>x +sin x, x € [0, «]

f(x)=cos’x +sinx

/() =2cosx(—sinx) + cosx

= —2sInxcosx + cosx

Now, /"(x)=0

= 2sinxcosx = cosx = cosx(2sinx —1)=0

. 1
:>smx=§ or cosx=0

—x=L ol asxe[0,7]
6 2

Now, evaluating the value of f at critical points x =g and x =g and at the end points

of the interval [0,7] (i.e.,at x=0 and x=n= ), we have:

2
f Tlecos® Zrsint = ﬁ +l=§
6 6 6 2 2 4

f(0)=cos*0+sin0=1+0=1

f(n)=cos’m+sinn=(-1)*+0=1

f Tlecos?Z+sinZ=0+1=1
2 2 2
Hence, the absolute maximum value of f is % occurring at x:% and the absolute

.. . . T
minimum value of f is 1 occurring at x = 0’5’ and .

14



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

in a sphere of radius r is % .

15. LetR and h be the radius and the height of the cone respectively.

A

The volume (V) of the cone is given by;
V= l1'cr2h

3
Now, from the right triangle BCD, we get,
BC = \r* —R?

h=r+yNrP=R?
V= %nRz (r+\/r2 —Rz)zénR2r+lnR2\/r2 -R’

v 2 T, R2 _(2R)
i B N
dR ?)TER+ nR / _R?

2 2 2 R’
=—TnRr+—mRNr°'—R° + ——

3 3 3Wr? —R?

2 2TCR(I"2 —Rz)— nR>
=—mnRr+

3 3Wr? —R?

2 2nRr* —3nR?
=—TnRyr + ————

3 3\/r2—R2

Now, if a =0, then,
dR

2 3
ETERF _ 2nRre —3nR

3 W -R
= 2P —R> =3R* -2/
= 4/? (r2 -R? ) = (3R2 —2r? )2
= 4r* —4°R* =9R* + 4r* —12R**
15



16.

16.

—9R* -8’ R* =0

=9R* =87
2
= R?= 8r”
5 WP —R? (2nr2 —9TCR2)—(2TCRI"2 —3nR? )(—6R);
d’v 2nr b /},2 _R?
Now, — = +
dR 3 9(1”2 — Rz)
2 2
Now, when R? = % , it can be shown that ZRI; <0.

. : 87
Therefore, the volume is the maximum when R? = iy

8r?

When R? ==,

9
8r° r? r 4r
Height of the cone=r+ [’ ——=r+, [ —=r+—=—.
9 9 3 3

Therefore, it can be seen that the altitude of the circular cone of maximum volume

that can be inscribed in a sphere of radius r is %

Let f be a function defined on [a, b] such that f'(x) > 0, for all x € (a, b). Then prove that
f is an increasing function on (a, b).

Since, £(x) > 0 on (a,b)

Then, f is a differentiating function (a,b)

Also, every differentiable function is continuous,

Therefore, fis continuous on [a,b]

Let x1, x2 € (a,b) and x2 > x1 then by LMV theorem, there exists c € (a,b) s.t.

f(xz _f(xl))

:>f(xz)—f(xl):(x2 —x])f'(c)
:>f(x2)—f(xl) >0 asx >xlandf’(x)>0
= /(x,)>/(x)

.‘.forx1 <x :>f(x1)<f(x2)

Therefore, f is an increasing function.

£(c) =

16



17.

17.

Show that the height of the cylinder of maximum volume that can be inscribed in a sphere

of radius R is 2—R . Also find the maximum volume.

N

Let r and h be the radius and the height of the cylinder respectively.

Now, h = 24/R? -2

The volume (V) of the cylinder is given by:

V =nr’h =2 nr> Y R* /7

av — 2m?(=2r)

Ly B Rt Wl

o= r +2 =
3

= 4R -1 - 2w

2 2
R —r

47'cr(R2 —r? ) -2

R? _ 2
4R —6mr
- R —7?
Now, if A 0= 4nR* — 61" =0
dr
= B 278
1,
5 VR —/? (47IR2 —187tr2)—(47trR2 —6nr3)ﬂ
N, 2 = 2R -
T ar? (R2 - rz)
(R2 —r? )(47'CR2 —18m? ) + (471:}’R2 —6mr’ )
()
_ ArR* = 2277 R + 121 + 41 R?
(=)

2R* 4w

Now, we can see that at > ==—,, —- <0.
3 dr

2 2
Therefore, the volume is the maximum when > = =—

2 2
When »* ==, the height of the cylinder is 2, /Rz —2i =2 2TR

17



Therefore, the volume of the cylinder is the maximum when the height of the

cylinder is 2—R

18.

18.

B

Hence Proved.

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 a is one-third that of the cone and the

greatest volume of cylinder is %n%ﬁ tan’ a..

The given right circular cone of fixed height (h) and semi-vertical angle () can be drawn

as:

Here, a cylinder of radius R and height A is inscribed in the cone.

Then, GAO=a,0G=7r,0A=h,0E=R,and CE=H .

We have,

7 = htana

Now, since VAOG is similar to VCEG, we have:

> AO _CE
OG EG

St [EG =0G - OE]

r r—R
= :H:ﬁ(r—R): (htano.— R) = (htano.— R)
r tano tano

Now, the volume (V) of the cylinder is given by,

2 3
V =nR2H =" (htana - R) = nR?h - =
tano tano
2
d—V =2nRh— 3R
dR tanol
Now, d—V =0
dR

18



3nR*
tano
= 2htano. = 3R

= 2nRh =

=R =%tana

2
Now, 22 _ gy - SR
dR

tana

And, for R = 23—htan(x, we have:

2
d Z—2nh— 67 (Zh
dR tano

—tanaj =2nth—4nh=-21h<0

By second derivative test, the volume of the cylinder is the greatest when R = %tanoc

When R = 2—htanoc,H = ! htanol — %tanoc = ! htanocj = ﬁ
3 tana, 3 tana, 3 3

Thus, the height of the cylinder is one-third the height of the cone when the volume of
the cylinder is the greatest.
Now, the maximum volume of the cylinder can be obtained as:

2 2
T 2—h tanocj (EJ e ﬂtanzoc (ﬁj = i71:h3tan2cx
3 3 9 3 27

Hence, the given result is proved.
Choose the correct answer in the Exercises from 19 to 24.

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 is increasing at the rate of
(A) 1 m/h (B) 0.1 m/h
(C) 1.1 m/h (D) 0.5 m/h
19. The correct option is (A)
Explanation: Let V be the volume of the cylinder
V =nr’h
=n(10)*h
= V =100rnh
Differentiating w.r.t. t we get,
V100
dt dt
The tank is being filled with wheat at the rate of 314 cubic meter per hour.

19



20.

20.

Y 3 14m 1
dt
Then, we have,
314 = 1007rﬁ
dt

dh 314
- — ==

dt 100x3.14
Therefore, the depth of wheat is increasing at the rate of 1 m/h.

The slope of the tangent to the curve x = t> + 3t — 8, y = 2t — 2t — 5 at the point
Q2~1)is

22 6
A) = B) 2
(A= (B) 2
7 -6
C) - D) —
© < (D) —
The given curve is x=¢>+3t-8 and y=2¢>-2¢-5. .'.§=21+3 and ca{—y=4t—2
t t

b dr_ A2
Cdx dt dx 2t+3
The given point is (2,-1).

=

At x=2, we have:

> +3t-8=2

=t +3t-10=0
=(t-2)(z+5)=0
=>t=2o0rt=-5

Aty =—1, we have:

267 -2t -5=-1

=21 -2t-4=0

=2(£ —1-2)=0

= =(r-2)(1+1)=0

= —=t=2ort=-1

The common value of 7 is 2 .
Hence, the slope of the tangent to the given curve at point (2,-1) is

Q} _42)-2 _8-2_6
del, 2(2)+3 4+3 7

The correct answer is B.

20



21.

21.

22.

22.

The line y = mx + 1 is a tangent to the curve y?= 4x if the value of m is
(A)1 (B) 2

©)3 (D) %

Explanation: It is given that the equation of the tangent to the given curve is

y=mx+1

Now, substituting the value of y in y?= 4x, we get
= (mx+1)> =4x

= m>x? + 1+ 2mx -4x =0

= m>x2+xCm-4)+1=0...........enn (1)

Since, a tangent touches the curve at one point, the root of equation (1) must be equal.

Thus, we get

Discriminant = (

(2m-4)> —4(m?)(1) =0

= 4m’+ 16 - 16m -4m? =0

= 16-16m=0

= m=I

Therefore, the required value of m is 1.

The normal at the point (1,1) on the curve 2y + x> =3is
(A)x+y=0 B)x—-y=0
OC)x+y+1=0 D)x-y=1
The equation of the given curve is 2y +x* =3.

Differentiating with respect to x, we have:

-1

=1.
d)’}
dx (1’1)

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

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

:>y—1:1(x—1)
=>y-l=x-1
=>x—y=0

21



23.

23.

The correct answer is B.

The normal to the curve x* = 4y passing (1,2) is

(A)x+y=3 B)x—-y=3
O)x+ty=1 D)yx-y=1
Explanation:

It is given that the equation of curve is x* = 4y
Differentiating w.r.t. X, we get,
2x = 4d_y
dx
N
dx 2
The slope of the normal to the given curve at point (h,k) is

-1 2

EI

dx (h,k)

Then, the equation of the normal to the curve at (h,k) is
= y—-k= —72()6 —h)

Now, it is given that the normal passes through the point (1,2)
Thus, we get,

= 2—k=_72(1—h)

N k=2+%(1—h) .................. 1)
Since (h,k) lies on the curve x? = 4y, we have h? = 4k

2

= k= "
4

Now putting the value of of k in (1), we get

ﬁi—2+30—h)

4 h

h3
:?:2h+2—2h=2

= h’=8§
= h=2
Therefore, the equation of the normal is given as:

=>y-1= _72(x—2)

= y-1=-(x-2)

22



= x+ty=3

The points on the curve 9y = x3, where the normal to the curve makes equal intercepts
with the axes are

3 -8
(A) (i4,§J (B) (4,?j

3 3
©) (4,i§] (D) (i4,§j

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

Differentiating with respect to x, we have:

9(2y)@=3x2

dx
2
b _x
dx 6y

The slope of the normal to the given curve at point (xl , y]) is

-1 6y

1
2

dx J(x )

The equation of the normal to the curve at (x1 4 yl) is

Y= = _§2yl (x_xl)'
1

2 o
=SXy=XY = 6xy1 +6xly1
:6xy1 +x12y=6xly1 +x12y1

2
6y, WA

36 3 +6 7 =
X + X X + X
lyl lyl lyl lyl

= al +—2
xl(6+xl) y](6+xl)
6 X

1
It is given that the normal makes equal intercepts with the axes. Therefore, We have:
. x1(6+x1) ~ yl(6+xl)

6 X

1
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2 _
=x = 6 Y,
Also, the point (xl, yl) lies on the curve, so we have
2 .3
9y1 =

From (i) and (ii), we have:
2 2 o
9[—1] =xX=>Ll=x=x =4
1 4 1 1

From (i1), we have:

9y12:(4)3:64
, 64
:>y1 —3
8
:>y1=i§

Hence, the required points are (4,i§} \

The correct answer is A .
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