Class XII Chapter 6 — Application of Derivatives Maths

Using differentials, find the approximate value of each of the following.
1
(1774 |
81 33) s
(a) 81 (5 (39)

Answer

1
y=x". Letx= 16 and Ax = :
(a) Consider 81
[ I

Ay = (x+Ax) - xt

Then,
1
( ] 164
LSU
(172
L 81 3
i n o]
S EW =Z 4 Ay
W81 '
Now, dy is approximately equal to Ay and is given by,
[ R 1 i 1Yy
dy = ﬁ Ax = —(Ax) as y = x*
Nax s 4[1]- J
i ™ -
_ 13|]J=2"x|=|=1=ﬂ.ﬂlﬂ
(163 W81/ 4=8 81 3Zx3 96
81
i
| EJ is 210010
Hence, the approximate value of“*Ei 3 = 0.667 + 0.010

= 0.677.

(b) ConsiderY =% ", Let x = 32 and Ax = 1.
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[ ! I I I
Ay=(x+Ar) s —x 0 =(33) 5 —(32) 5 =(33) 5 -
Then, 2
L
S(33) s ==+ Ay
(33) =5+

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

v ) (s

1
L |
{33} 518 —+[—U_ﬂl)3]|
Hence, the approximate value of 2

= 0.5 - 0.003 = 0.497.

. log x
7 (x)==5=
Show that the function given by ¥ has maximum at x = e.
Answer
. N log
Ihe given function is /' (x) = 08Y
x
{ 1 ]
.\,L —logx
. x I-logx
f(x)=—F = E
X X
Now / {I}:U

7

—1-logx=0
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= logx=1
= logx = loge
—=x=e
1
x| — J—(I —log x)(2x)
Now, f"(x)= N =
v—2x(1-logx)
= 3
_ —3+2logx
x.!
Now, f” {e}= —_’ivzlluge. _ —3-:—3 _ —11 <0

e é 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?

Answer
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.

Draw ADCOBC.
A
i ol
B » D § C
7 i

Now, in AADC, by applying the Pythagoras theorem, we have:
——

I b

AD=,|a’ ——
\
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-

1., b
Ay=—b,la’ ——
(A) @

|
[0 Area of triangle 2 1
The rate of change of the area with respect to time (t) is given by,
d4 1 b 2a da ah da
dr 2 [, bt dt \Jag —p* di
2, |a =
Vo4
It is given that the two equal sides of the triangle are decreasing at the rate of 3 cm per
second.
i .
qa _ 3 em/ls
O dr
cdd 3ab

Cdr Vda' - b

Then, when a = b, we have:
ﬁ: ; _—:'ﬁ_ — = _ﬁz—ﬁh
di  Jap'—p* 3

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

decreasing at the rate of V3bem® ’fs.

Find the equation of the normal to curve y? = 4x at the point (1, 2).
Answer

The equation of the given curve is? ~ +¥.

Differentiating with respect to x, we have:

2}'£—4
T odx
dv 4 2
dc 2y y
ﬂ} 2
de |, 2
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=1 =1

__:_]

.;{1-} 1
dy 1.2)

[JEquation of the normal at (1, 2)isy — 2 = =1(x — 1).

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

Oy-2=-x+1
Ox+y—-3=0

Show that the normal at any point 8 to the curve

x=acost+alsin@, y=asinf—allcosd,

Answer

We have x = a cos 6 + a 6 sin 6.

%: —asin@+asinf + af cosd = g cosd

y=asinf—afcosd
:j—; =gcosf—acos@+afsind =afsind

Cdv _dv d6 _aBsiné _

S =tan#
v d@ dy  afcosd

[ Slope of the normal at any point 6 is tan &

The equation of the normal at a given point (x, y) is given by,

y—asind + aff cosfl =

(x—acostd—ablsind)
tan ¢/

= ysinf —asin® #+af siné cosé = —x cosd + acos’ & + aff sind cos

= xcosf + ysinf a{.‘;in: &+ cos’ ﬂ] =1

= xcostl+ vsinf-a=10

Now, the perpendicular distance of the normal from the origin is
—a| 3 |—a|

TR
veos O+sin” @ J1

=|-d
, which is independent of 6.

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

is at a constant distance from the origin.
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Question 6:
Find the intervals in which the function f given by

) 4sinx-2x—xcosx
flx)=

24+cosx
is (i) increasing (ii) decreasing
Answer

()=

dsinx=2x—=xcosx

2+cosx
£ ()= (2+cosx)(4cosx—2~cosx+xsinx) —1[45inx—Z.r—rcchs.‘r]{—sinx}
' (2+cosx)
_(2+cosx)(3cosx—2+xsinx)+sinx(4sinx—2x—xcosx)

- (24cosx)’

_ 6eosx —4+42xsinx+3cos’ x —2cosx +xsin xcosx +4sin’ x —2xsinx —xsin xcosx
- 2
[2+{:ns_r]

_dcosx—4+3cos’ x+4sin’ x
(2+cosx}"
_dcosx—4+3cos’ x+4—dcos’ x

(2 +cos x}'}

_dcosx—cos’x _ cosx(4—cosx)

(2 +u::u:rr.-=;Jc}'> {2+cﬂsx}3

—cosx=0o0rcosx =4

But, cos x # 4

Lcosx =0
m 3nm
= y=—,—
2 2

N
T in
Now,x=— and x =—

2 2

divides (0, 2n) into three disjoint intervals i.e.,
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. 2
In intervals® <

: 3
D{X{’.iﬂ]'ld—ﬂ{_‘({ 2m.
Thus, f(x) is increasing for 2

fm 3my .,
|E'T LS (x)<0
In the interval* = </
b1 In
— X< —
Thus, f(x) is decreasing for 2 2,

flx)=x"4 L,Hx;‘-(l
x

Find the intervals in which the function f given by is
(i) increasing (ii) decreasing
Answer
. |
Xj=x"+—
Fx) =3+
_ , 3 3x"-3
L x)=3x - =
f(x)=30 =2
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

(—o0,—1),(-1,1), and (1,0).

i.e.,

(—o0,—1) and (1,0) f'(x)=0.

In intervals i.,e., whenx < —1and x > 1,

Thus, when x < —1 and x > 1, fis increasing.

f'(x)<0.

Ininterval (-1, 1) i.e., when -1 <x < 1,

Thus, when —1 < x < 1, fis decreasing.
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Find the maximum area of an isosceles triangle inscribed in the ellipse @ b’ with
its vertex at one end of the major axis.
Answer

X't

_1'? N _\': i
The given ellipse is @ b

Let the major axis be along the x —axis.
Let ABC be the triangle inscribed in the ellipse where vertex C is at (a, 0).
Since the ellipse is symmetrical with respect to the x—axis and y —axis, we can assume

the coordinates of A to be (—x;, y1) and the coordinates of B to be (—x1, —y1).

b ==

W =t—yja” —x

Now, we have d
f h = 3 i
—X, afd” X
OCoordinates of A are * a /" and the coordinates of B are
|'f .I'I} [ 2 7 )
X, ——aja —x

U oaY ')

As the point (xy, y1) lies on the ellipse, the area of triangle ABC (A) is given by,
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2 a
= A=ha’ —.‘cf + X, E 1,,h':.'z -x,: [I}
i

cdAd - 2xb b ﬁ_ 2hx!
N dy,  2a" -x] +ﬂ\a N a\ja’ —x;
:L[—xla+[ﬂ'l - f]—rij

aa’ —x/

b(—Z.Tf -xa+a’ )

N 1‘u[2:5ﬂjﬂ_xl}[_idﬂ)ﬂ—x,)[—iﬂ]

{ 2 2
ayla —x

Now, ﬂ =1
dxl

= -2x; —xa+a’ =0

ﬂ'i.,||ﬂ:—4{—2:]{ﬂ':)
-2

DAY
_ai\,'"}az
—4
_aiSa
—4
il
=x=-a, —
2

But, x; cannot be equal to a.
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.'.x,=a:>y1=b al_ﬂ" bha 'ri \Eb

2 a 4 227 2

” ~,.Ia3 —,Tll (_43‘] —H}—(—Exﬁ _xa+a ) [—21.}

. ﬂl _ 1_2
. = |
Now, =_

1_ 2
a- = x;

b (.:i'2 -x; )[—4x, —a)+x {—Exf -xa+a’ ]

A T
{ﬂ' - X ]

=]

b |2x =3ax—a
) :

{az —xf]3

a
X =—
Also, when ' 2 , then
a La a 3,
a4 42 —32—0' B 4—{:—.5::.
3 = 3 o — 3
dlx, 14 a .
4 L4
‘J'a]
=-21 4 =0
3a°
| 4
o
x =—.
Thus, the area is the maximum when 2

0 Maximum area of the triangle is given by,
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[ p 3 | 2
A:h|a-_i+(3|£ a2 -2
\ 4 12)a\ 4

J3 '/ix'éxfwﬁ
3

§
-
[
S,
=]
)

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 meters
for the base and Rs 45 per square metre for sides. What is the cost of least expensive
tank?

Answer

Let /, b, and h represent the length, breadth, and height of the tank respectively.

Then, we have height (h) =2 m

Volume of the tank = 8m?

Volume of thetank =/ x b x h

O08=/xbx2

_:>J'b:4_>h=?

Now, area of the base = /b = 4
Area of the 4 walls (A) = 2h (I + b)
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However, the length cannot be negative.
Therefore, we have / = 4.

4 4
_'_L‘l:— - = 2
12
d’A4 32
W, =
dr T
When/=2 2432 _4.0.
a8

Thus, by second derivative test, the area is the minimum when / = 2.
We have /| =b = h = 2.

OCost of building the base = Rs 70 x (/b) = Rs 70 (4) = Rs 280
Cost of building the walls = Rs 2h (/ + b) x 45 = Rs 90 (2) (2 + 2)

= Rs 8 (90) = Rs 720

Required total cost = Rs (280 + 720) = Rs 1000

Hence, 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.
Answer
Let r be the radius of the circle and a be the side of the square.
Then, we have:
2y +4a =k (where k is constant)
k—2mr

===

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

., ' (k—ji‘t!"}?
A=m"+a =mr" +—+—
16
2k =2ar)(-2 k-2
L, (k—2mr)( n]zzm_n[ )
dr 16
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Nﬂw,ﬂ—ﬂ
d

-
alk—2

= 2mar = M

8r=k-2mr

:>{H+21rr]r:k

i i
=r= =
8+2m 2(4+m)
Now, £=2x1n—_:~{]
I 2
S Whenr = k \ ﬂ ]
=| 4R } dr”
k
=
2(4w )

O The sum of the areas is least when

._'}n ;f
_‘ '[3{4» )]_k(zm}mk_ 4 ok
2w )T 4 Ta4(m ) 44w )4 w

= 2r.

When » =

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

Answer

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

X
Radius of the semicircular opening 2
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m
2
o —

x

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

X2y 10
- gl

!

_>x[l p + 2y =10

. 2

:>2,;--=1[}—,r[1+E
2

(a
= y=5-x —T-i——J
’ V2 4
CArea of the window (A) is given by,

A= ,1'1-'+£| i]
Too2\2

- llzl'ﬂ.'
=5x—x"| —+—[+—x
2 4] 8
14 1
'.f——S—’Jr —T[+— +—x
ex 2 4
i
:5—1|l+—|+—r
L2,
d'4 [, m) = n
e i L Rl Rt B
e Lo2) 4 4
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ow, ﬂ =10

= 5—x E.'r:ﬂ
4
I AT
=x l+—|=5
5
. 5 20
) fl ) w4
h, r
20 d*A
x= then —=0.
Thus, when m+4 dx
20
Y=——m

Therefore, by second derivative test, the area is the maximum when length n+4

Now,

Ly

|-.I.I=5

20 len]_ 5(2+m) 10 -

n+4\ 4 n+4 n+4
Hence, the required dimensions of the window to admit maximum light is given

length = 20 m and breadth =
by n+4 m+4

.

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

triangle.
]
{2 TN
at + b3 -
Show that the minimum length of the hypotenuse is * 4
Answer

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.
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Let OOC = 6.

A

B C

We have,

AC=x" +)°

Now,

PC = b cosec 6

And, AP = asec 6

LJAC = AP + PC

[(O0AC =bcosecH +asechH.. (1)

d( AC

{ } = —hcosecfcot @ + asecftan ?
ddd

d { AC

J4A0)
dtd

= gsec tan = bcosecH cotf
a  sind B b cosd

cos - costd - sind sind
= asin’ @ =bcos' @

1 |
= (a)3sin@ =(b)? cosd
1

Jtant?:[hJ}
o

1

1
Ssind = ,ﬂ and cosf = ﬂ
2 7 E 2
’-.,Illu3 +h3 “,,II.:J'-1 +h?

-(2)

d” (AC
It can be clearly shown that {E ; ) < 0 when tan# =(

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

R
tanf = EW .
i)
!
tand = F—;]
Now, when ~85 we have:
| o3 3 | 3 3
ac=Naxb’  aNa +h [Using (1) and (2)]

h? a’

[ 272 2
=Va'+b% | b* +f.r-‘]
\

1
2 1Y
ad + b3 |

Hence, the maximum length of the hypotenuses is .

. ’ 4 1
Find the points at which the function f given by / {'1 )= _EJ {'H_ l} has
(i) local maxima (ii) local minima
(iii) point of inflexion

Answer

f'{x]l={.x‘—2};|{.1.'+]}:.

The given function is*
w ()= 4(x=2) (x+1) +3(x 1) (x-2)'
=(x-2) (x+1) [4(x+1)+3(x-2)]

=(x-2) (x+1) (7x-2)

%
Now. f'(x)=0 = x=-landx= ; orx=2
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2 2
— =, fx)=0.
Now, for values of x close to 7 and to the left of 7 Also, for values of x close to
2 2
= = /(x) <0
7 and to the right of 7
2
r=—
Thus, Tis the point of local maxima.
2._!"(,1'}-:: 0.
Now, for values of x close to 2 and to the left of Also, for values of x close to

2 and to the right of 2,}' {1} = (),

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

Now, as the value of x varies through -1, J [T} does not changes its sign.
Thus, x = —1 is the point of inflexion.

Find the absolute maximum and minimum values of the function f given by
S(x)=cos’ x+sinx,xe[0.n]
Answer
f(x)=cos” x+sinx
f'(x)=2cosx(-sinx)+cosx
—2sinxXcosx+cosx
Now, f'(x)=0

=> 2sinxcosx = cosx = cosx(2sinx—1)=0

= siny=— or cosx=10

b | —

_>.\':E, or Easxe[{},n]
6 -3

T T
y=—andx=—
Now, evaluating the value of f at critical points 2 6 and at the end points of

the interval[u'n] (i.e., at x = 0 and x = n), we have:
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[ |_LU‘3 —+‘=I]'l——
\

|\|'{_] 1 5
f(0)=cos’ 0+sin0=1+0=1

f[rr}—cos T4+sinT —[—]} +0=1

-

_f'[E] —cos’ZysinE=0+1=1
2 2 2

3 T
— X=—

Hence, the absolute maximum value of fis 4 occurring at 6 and the absolute

n
x=0,—=, andm.
minimum value of fis 1 occurring at

Show that the altitude of the right circular cone of maximum volume that can be
4

inscribed in a sphere of radius r is 3

Answer

A sphere of fixed radius (r) is given.

Let R and h be the radius and the height of the cone respectively.

The volume (V) of the cone is given by,
I
¥ =T']TH_.IH’F

i ]

Now, from the right triangle BCD, we have:

BC =i - R*

Op=1++ Vit - R?
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. =%I[Rj (.ﬂ'+ v —RE):%nR2r+%ﬂR2ﬁr2 -R?

/ ﬁ © (2R
A2 g gy i+ R _(2R)
drR 3 3 3 2Jr-R?

2 2n ; R
=ZqRr + AR — R - e
3 3 WK -R
2nR(r’ - R )—mR’
:E?'[Rj'-i- pd {; ) T
3 WK - R

2 2xRrt -3k’
= E aRrd —

>

WK =R’

Now, d—V, =1
dR

2R 3R -2aRe”
300 3R
= 2 — R =3R -2
= 4 (1 - R*)=(3R" - 2r")
= 4r' — 4’ R* =R + 4r* —12R**
—OR' —8R* =0
— 9R* =8

i

3Wr? - R (2m? —9R*)— (2R - 3aR" ) (—6R) !

2 - R

3 9(r* - R?)
1

W R (27 —9nR )+ (2nRr -3nRY) (3R
¥ [:rtr :rt)+[:rr.= n]( }Em

3 9(r - R*)
Now. when R = 8 . it can be shown that i =<0,
9 d

A

. 8
R ="
O The volume is the maximum when 9
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g2 8- 1 4
3 I3 . . br " roodr
When R° = ——. height of the cone = r +‘jr‘ -——=r +\, =r+-=—.
9 9 9 3 3
Hence, it can be seen that the altitude of the right circular cone of maximum volume
4r

that can be inscribed in a sphere of radius r is 3

Show that the height of the cylinder of maximum volume that can be inscribed in a
2R

sphere of radius R is W"E . Also find the maximum volume.

Answer

A sphere of fixed radius (R) is given.

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

From the given figure, we have = 2R -
The volume (V) of the cylinder is given by,
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V=mh=2m" R -
dv 2’ (-2r)

So—=4dnr R: —F'r i
dr 2R =7
e P
P G L —

VR -7
4:rtr[R2 —rl)—zm-‘
- R _p?
B durR* - 61y
Now, ﬁ= 0 = 4R —6mr' =0
v
I 2R
3
. R —r* (4nR’ - 18" ) - (4mrR* —6r” (=2r)
cow, 47 RPN o
Todr? (R‘? _ r:}
(.’?.‘Z — ](41:;‘{': -1 Bm'z]+ r[4m'R: —631:;"1)
(7 -1y
AnR =22 R 412 + 4t R
= :
(Rz —1'3)2
f= £¢ d_li <
3 dr

Now, it can be observed that at
)

,  2R°

o=

OThe volume is the maximum when

3
r = 2R PN G g LS
3 3 3 03

When , the height of the cylinder is

i

Ly

Hence, the volume of the cylinder is the maximum when the height of the cylinder is V3
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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
4 L 5
—qth” tan” o
greatest volume of cylinder is 27
Answer
The given right circular cone of fixed height (h) and semi-vertical angle (@) can be drawn

as:

F Do F G

Here, a cylinder of radius R and height H is inscribed in the cone.
Then, OGAO =a, OG =r, OA=h, OE =R, and CE = H.

We have,

r=htana

Now, since AAOG is similar to ACEG, we have:

AO CE
0G EG
SN |EG =0G -OE]
roor—R
h h o |
= H==(r-R)= (htane - R) = (htana - R)

o fitan o tan o

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

, ' ., wR’
V =nR*H =~ {a’:tunfi—R]:nR'h— T
tan o tan o
v 3Rk’
av _ 2uRh— i
dR tan o
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Vv
Nﬂwﬁd—:ﬂ
daRr

InR’

tan
= 2htaner = 3R

= 2nRkh=

21
_:s.h':—rt;mrz

Nuw.d-I: =2nh- bk
dR” tan &
2}
R= =t tan c
And, for 3 , we have:

dv om | _h
— wh

— ¥

. —Exh dnh=-2ah <0
dR- tanex | 3 }

OBy second derivative test, the volume of the cylinder is the greatest when

R :?tan ot

2h 1 | 24 y 1 (htance ) A
When R =—tana. [ = fitano——tano [ = : |=
3 tan o, 3 ) tanoy, 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:

‘24 Ry 4 v, 3
| —J ﬁﬂth tan” e

I"\
JA2

-—

T :mr:r —I|

'\—“

Hence, the given result is proved.

A cylindrical tank of radius 10 m is being filled with wheat at the rate of 314 cubic mere
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

Answer
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Let r be the radius of the cylinder.

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

V = n(radius ) % height

x(10) & (radius =10 m)
=100xh
Differentiating with respect to time t, we have:
di =100 ﬂ
dr d

The tank is being filled with wheat at the rate of 314 cubic metres per hour.
i .
2 314 m'/h

0o dt

Thus, we have:

.'*}llilzllf]'lf]'r[ﬁ

Pl
a‘h_ 314 314

:>__—_
dt  100(3.14) 314

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

The correct answer is A.

x=t"+3r-8,y=2¢" 21—

The slope of the tangent to the curve- 5at the point (2, —1) is

2 6 7 -6
A 7T ® T b 7
Answer

The given curve is* = t* +3r—8and y=2"-27-5.

.‘.£:2I+3 and £:4f—2
it dt

cdv dy dr 42
T drodv 20+3

The given point is (2, —1).
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At x = 2, we have:

' +31-8=2

=1 +3t—-10=0

= (r-2)(t+5)=0
=i=2orf=-5

Aty =—1, we have:

27 -2-5=-1
—=2t°-2t-4=0
=2(1F=1-2)=0

= (1=2)(1+1)=0
—=it=2ort=-I

The common value of tis 2.
Hence, the slope of the tangent to the given curve at point (2, —1) is
dv _4{2}—2_8—2_E
del, 2(2)+3 443 7

The correct answer is B.

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

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

Answer

The equation of the tangent to the given curveisy = mx + 1.

Now, substituting y = mx + 1 in y?> = 4x, we get:

= [nz.‘c+ ]}J =dx

= mx +142mx—dx =0

= m'x” +x(2m—4)+1=0 (1)

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

Therefore, we have:
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Diseriminant =0

(2m-4)’ —4(m*)(1)=0

= 4m” +16-16m—4m* =0

= 16-16m=10

=m=1

Hence, the required value of mis 1.
The correct answer is A.

The normal at the point (1, 1) on the curve 2y + x> = 3 is
(A)x+y=0B)x—-y=0
C)x+y+1=0D)x-y=1

Answer

The equation of the given curve is 2y + x* = 3.

Differentiating with respect to x, we have:

2dy
= ax=0
dx
dv
= —— =X
iy
_ ﬁ} 1
d'x (1.1}
The slope of the normal to the given curve at point (1, 1) is
=1
=1.
afv}
dr f
Hence, the equation of the normal to the given curve at (1, 1) is given as:
= y—l=1{x-1)
= y—l=x-1
= x-y=0

The correct answer is B.
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The normal to the curve x*> = 4y passing (1, 2) is
(A)x+y=3B)x—-y=3

O x+y=1D)x-y=1

Answer

The equation of the given curve is x*> = 4y.
Differentiating with respect to x, we have:

The slope of the normal to the given curve at point (h, k) is given by,
-1 2

dy h
dx |
CJEquation of the normal at point (h, k) is given as:

2 \
y=k=—(x-h)
h

Now, it is given that the normal passes through the point (1, 2).

Therefore, we have:

) 5
2-k=—"(1-h)ork=24+=(1-h o (1)
20-1) 2 (1-1)
Since (h, k) lies on the curve x> = 4y, we have h? = 4k.
_>»'c=h-
4

From equation (i), we have:
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h* 2
—=24+=(1=-h
4 Fr{ }

:>;?—:2!?+2—21?:2
4

= h =8

= h=2

4

Sk = k=1

Hence, the equation of the normal is given as:

= yp-l=—(x-2

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

= x+y=3

The correct answer is A.

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

with the axes are

rraf.J_rﬁ] (4 _—g\|
(B)

(A)'-._ 3 ’ 3 A
{ {
4.11] ﬂ.i]

o+ ot 8

Answer

The equation of the given curve is 9y = x°.
Differentiating with respect to x, we have:

9{2_1-‘}% = 3x

dy X’

a’x_a

. . X,
The slope of the normal to the given curve at point (5. '] is
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-1 6y
dv %}
dx Ji)
O The equation of the normal to the curve at (%) is
_6}1
Y=—n= _‘*I[‘I_xl;]'

= xlz.V - xlz.}'ll = —6xy, +6x,3,

= 6x), + x,{v =0x), + _r,: ¥

by, { Xy 1
6x v, + Xy, 6xy +xly,
X J.’
= =1
x(6+x) w(6+x)
6 X,

It is given that the normal makes equal intercepts with the axes.
Therefore, We have:

X, [6+x,} ¥, {{'}+x|}

6 X,
SN
6 x
= x =6y, 1)

Also, the point{x"y'} lies on the curve, so we have
9y = x i)

From (i) and (ii), we have:

2y 4 )
Q[% :xf—:-xj'::i,’ﬁxlzﬁr
/

From (ii), we have:
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9y7 =(4) =64
, 64
_>.1II :?
8
= ¥ =+§
Ilr *
4,42,
3)

Hence, the required points are*

The correct answer is A.
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