Question 1:

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

(ﬂ)i’i
(@) \81) () (33)°

Answer :
- 16 |
y=x'.Letx=— and Ax =—.
(a) Consider 81 81
1 !
The Ay =(x+ Ax)s —x*

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

r=( g Je- 4[15]% (&) [HSFI%)

4

: 3[L]=ixl= Lo oo
164 81) 4=x8 81 32x3 96
&1
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|
i 1
(E] is 240,010
Hence, the approximate value of 8

=0.667 +0.010
=0.677.
|
(b) Consider V' = x° .Letx=32and Ax=1.
- L.
Then Ay=(x+Ax)3 -x * =(33)5-(32)75 =(33)5 - ;

L 1
S33) == Ay
(335 =2 +A

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

1

L y=——L - _0.003
5(2) 320

1
(33) % is ~+(~0.003)
Hence, the approximate value of 2

=0.5-0.003 = 0.497.

Question 2:

: log x
o f)== |
Show that the function given by X has maximum at x = e.
Answer :
L . ey logx
I'he given function is f (x ) = ——
x
X L ]— log x
Y x 1-logx
Jix )= ’ 2 = 2
X X
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Now,
=1—logx=0
= logx =1

= logx = loge
= X=e
(1

]—{I — Ing.r}(lr].

4

i i J:HL_.T
Now, f"(x)=—
.

x—2x(1-logx)
= o
—3+2logx
X
=3+2loge -3+2 -1

Now, " (e)= =—<0

e e’ e

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

Question 3:

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 AD1BC.

A

raje
i
[
!

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

www.kulbhushan.freevar.com



.=

=
AD ,l.llu'—%
| 5
(A) %h llff—h—
=~ Area of triangle 2y 4

The rate of change of the area with respect to time (¢) is given by,

oA _ ] ; 2a da _ ab e

—_——==h- - - = ettt
dt 2 [, p? i Jaai —p? dt
g |0 =
VY g

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

e .
—==-3 cm/s
oo

. d4 _ =3ab

" ST
dt  \Jda® —b°

Then, when a = b, we have:

di  -3p° -3b° b
dr \-"I44"J: —b \u'liﬁ

Hence, if the two equal sides are equal to the ba

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

The equation of the given curve is ¥~ = 4¥ .

Differentiating with respect to x, we have:
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2y—=4

T
dv 4 2
de 2y v
ﬂ} 2
dax f,, 2

c.{l-':| 1
Now, the slope of the normal at point (1, 2) is & Jya)

~Equation of the normal at (1,2)isy—2=—-1(x—1).
>y—2=—x+1

=>x+y—-3=0

Question 5:
Show that the normal at any point @ to the curve

x = geosd +af sin fy}. ¥ =asmn ) — all cos @ is at a constant distance from the origin.

Answer :
We have x=a cos 6 +a 0 sin 0.

v ) .
So—=—asinf+asind +af cosd = ab cosd

df
y=asinf —afcosd

d—; =gcosd—gcosf+afsind = afsin

Cdv_dy d6 afsing

J =tan#
dy  df dv  afcos@

= Slope of the normal at any point #is tané

The equation of the normal at a given point (x, y) is given by,
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y—asind +afcost = (x—acosé —afsind)

tan &
" " 3 + 4 +
= ysin# —asin® @+ af sinf cost = —xcost +acos” & +afl sinf cosd

= xc0sf + ysind .ﬂ(ﬁ;in: A + cos” {}] =)

= xcosf+ ysinf—a=10
Now, the perpendicular distance of the normal from the origin is

-4 -]

= = |~a|, which 1z independent of 8.
-\ft:-::us2 B +sin’ # "JE | |

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

Question 6:
Find the intervals in which the function f given by

dsiny=2x=xcosx

f(x) 2+cosx

is (1) increasing (i1) decreasing

Answer :
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dsinx=2x—xcosx

f(x)=

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

. f’{t}

(2 +uas.‘r]"

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

(2+cosx)’

_6cosx—4+2xsinx+3cos’ x—2cosx+xsinxcosx +4sin’ x—2xsin x —¥sinxcosx

{2+Cﬂﬁ.\']!
_4cosx—4+3cos’ x+4sin’ x
B (24cosx)’
_ deosx—4+3cos  x+4—4dcos’ x
- (2 +EUH.T}3

_dcosx—cos’x _ cosx(4—cosx)

{2+cus_r}3 {2+ms_r}:

= cosx=0orcosx=4
But, cosx #4
~cosx=0

in

T
= y=——
2 2

n 3n
MNow,x=— and x =—
2 2 divides (0, 2m) into three disjoint intervals i.e.,

({J,g],[%,%ﬂj, and [{3?1:,21:],

n m
L},—] and [—,Zn] .
In intervals[ 2 2 f(x)=0.

3

x In
0<x<=and— < x<2m
Thus, f(x) is increasing for
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fm 3ny ..,
| == [,.f"(x)<0.

In the interval 2 2/

T .
—<x<—
Thus, f{x) is decreasing for 2 2

Question 7:

flx)=x"4 L,I,.T?‘— 0
Find the intervals in which the function f given by ' x is

(1) increasing (ii) decreasing

Answer :

. i
X)=X +—
f(x)=x 4

. , 3 3x"-3
L f(x) =3 -
Fix)=3e-3= 3

Then, f'(x)=0=3x"-3=0=x"=1= x =%l

Now, the points x = 1 and x = —1 divide the real line into three disjoint intervals i.e.,
(—o0,—1),(-11), and (1,0).

w,—1) and (1,=) (x)=0.

In intervals (- i.e., whenx<-1landx>1, /

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

f'(x)<0.

In interval (-1, 1) i.e., when -1 <x <1, -

Thus, when —1 <x <1, fis decreasing.

Question 8:

Find the maximum area of an isosceles triangle inscribed in the ellipse a’ b with its
vertex at one end of the major axis.
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Answer :

A

-
-

% 3

xr oy
+==1

The given ellipse is @ &
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 (—xj, y1) and the coordinates of B to be (—x;, —1).

b r=——=
¥ =E—=ya —x;
Now, we have i
( b =) ( b =)
—."u'|. _\.lI'” — X Y —— .l _'TI

. /" and the coordinates of B are "

~Coordinates of A are "

As the point (x;, y;) lies on the ellipse, the area of triangle ABC (4) is given by,
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1
2

= A=ba’ -x +.‘£'|£1|Jﬂ'3 -x (1)
il
dA =2x,b b 2bx;
S—=—L 4 Ja - ————
dy,  2Ja’-x @ ! a2\Ja’ =x

-b ¥ ¥ v
=—F—| —Xat [fr —_r,‘] -x
aajas —x;

~ b(—ltf —-xa+a )
B ﬂ\/ﬂ: —.Tﬁ

MNWow, ﬁ =1
dx,

=20 2 oo - 2= o o =

o

= —2:{," -xa+a’ =0

ai\/az —4(—2}(&'3)
T ()
a++/9a*
4
_ a+3a

—4

But, x; cannot be equal to a.
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X = =V, = q = = =
2 T g 4 2a° 2
— 5 -2x) |
Jai=x; (—4x —u}—(—lrl' —xa+a )[—'}j
b 2a —x;
Now, ——=— — .
dx; a a -x
(a'2 -xf}[—dxl —.:1]+:r,{—21f - x,a +a']
= — 3
(ﬂl —:«f ]E
_b 2x* =3a’x-a’
") 3
“ {”z —15]3
a
X ==
Also, when 2 then
3 3 3
7 a a 3 5
5'3_5423_32_{1 b 4—25:—.5:?
2 = 3 o -
dy] a EPERT 7] EVERT
4 ‘ 4
9a_~,
:—E 4 <0
3a°
4
X, ==
Thus, the area is the maximum when 2

~ Maximum area of the triangle is given by,
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f T |
. albh a

PR R A L

\ 4 V2)a \

-y b
‘\I'IIJ (a\b (Iqﬁ
=ab—+| — |—><
iy | e B “5

2 \2)a 2

B N o)
ab+3  abJ3 343
= i = ab

2 4 4

Question 9:

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 () =2 m

Volume of the tank = 8m’

Volume of the tank =/ x b x h

N8=Ixpx2
_:>H1:4_:~f}=?

Now, area of the base = /b =4

Area of the 4 walls (4) =24 (I + b)
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= I=12
However, the length cannot be negative.

Therefore, we have [ = 4.

b= i = i =72
[ 2
a4 32
0“‘. — — —{
dr T
When/=2, 432 _4.0.
al- "

Thus, by second derivative test, the area is the minimum when / = 2.
Wehave l=b=h=2.

~Cost of building the base = Rs 70 x (/b) =Rs 70 (4) = Rs 280

Cost of building the walls = Rs 24 (I + 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.

Question 10:

The sum of the perimeter of a circle and square is &, where & is some constant. Prove that the sum
of their areas is least when the side of square is double the radius of the circle.
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Answer :

Let » be the radius of the circle and a be the side of the square.
Then, we have:

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

k—=2nr
==

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

lﬂ:—ETLr'lg
16
b EIFC—ETLFH—EH:I_E ik — 2

L— =2t = 2mr—
dr 16 4

A=m?+a’=mw?+

Now,ﬁ=0

it

ik —2mr)
=imr=—

Br=k—2mr
=8+2nir=k

k k

=rE= ==
8+2T|: 2I4+T|:|

2 2
T

Homwr, Q: 2n+— =0
o e

k A
T

L When r= ] -
2144w dr

0.

k
2id4m

o. The sum of the areas is least whenr =

k
kE—2n| —
i [2|4+n|:|_k|4+1n:n—ﬂ:k_ Ak i

Whenr=—— a= = = = = 2r
2|4+T|:'I 4 4|'4+‘]'|:| 4|4+-]'|:| 4+']T-

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.
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Question 11:

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

ﬂ
2
i ————|

2

X

It is given that the perimeter of the window is 10 m.
sy =10
2
T
=>x(1+§J+2y =10

=>2y:10—x[1+g]

= —5—x[l+E]
- 2 4

~Area of the window (4) is given by,
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20 i
x= then — <),
Thus, when m+4 ax’

20
X = m
Therefore, by second derivative test, the area is the maximum when length n+4

20 [2+n] Si24+m 10
=5— = gl
m+4 m+4
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Hence, the required dimensions of the window to admit maximum light is given by

m and breadth = 10
n+4 m+4

length = m.

Question 12:

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

3
{ 2 15
at + bl

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 @ and b from the
sides AB and BC respectively.

Let 2£C=6.
A
ap P
il
b
g
B C
We have,
AC= \.'.'r: by
Now,
PC=bcosec O

And, AP =a sec 0
~AC=AP+PC

= AC=bcosecl+asech...(1)
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~d(AC)
de
_d(AC)
e
= gsecH tan & = beosect cot @

= —hcosec cot & + asecH tan

a .v.inr?_ b cosd

cosé cosd B sin# sin#
— asin’ @ =hcos’' &

= (a } sind = [b} cosd

:}tane?:[h}l
Il

.'.sinﬂ—\/& and cnﬂﬁ_\/; (2]
d* (AC)
d 6

—

It can be clearly shown that

< ) when tan# = (b ] )
i

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

tanf? = [ET .
Fel

tan# [ ]
Now, when 4./ we have:

v
ac=2Y4 I+h +40 I+h [Using (1) and (2)]

b a?

= ‘q'a-_'+h-_‘ [h-_‘ +a;J
:[H" +h-"J

u: +b3 J
Hence, the maximum length of the hypotenuses is ( .
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Question 13:

Find the points at which the function f'given by -
(1) local maxima (ii) local minima
(1) point of inflexion

Answer :

F(x)=(x=2)"(x+1)".

The given function is -

-

©f(x)=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)

orx=2

2
Now. f'(x)=0 = x=-landx= ;

2z 2
Now, for values of x close to 7 and to the left of 7
2 r(x)<o.
and to the right of 7

2
x==
)

Thus, is the point of local maxima.

Now, for values of x close to 2 and to the left of ©

to the right of 2, f'(x)>0.

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

f.{.‘f]'={..1.'—2]|4 I[_t+ l}

£'(x)>0. =

2,f'(x)<0

has

2

Also, for values of x close to 7

" Also, for values of x close to 2 and

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

Thus, x = —1 is the point of inflexion.
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Question 14:

Find the absolute maximum and minimum values of the function f'given by
S (x)=cos’ x+sinx,x [0,
Answer :

F(x)=cos” x+sinx
S'(x)=2cosx(-sinx)+cosx

=—2SIN X COS X + COS X
Now, f'(x) =0

= 2sinxcosx = cosx = cosx(2sinx—1)=0

. 1
= SINX =_ Or COSX =0
=X :E, or Easxe[[},n]
6 2
y=Candx==2
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 = ), we have:

3

“ i e
,r"(E|:L1:ns;JE+s;inE:|£ +l:E
vy 6 6 (2] 2 4
F(0)=cos’ 0+sin0=1+0=1
f'It}=ccrs’n+sin:t:[—]}z+U:]

(
|
_,f'[E] —cos’ Z4sinZ=0+1=1
2 2 2

5 T

— _'k' ——

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

x=0,—, andm.

value of fis 1 occurring at
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Question 15:

Show that the altitude of the right circular cone of maximum volume that can be inscribed in a
4r

sphere of radius ris 3 .
Answer :
A sphere of fixed radius (7) is given.

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

The volume (V) of the cone is given by,
V= é aR*h
iy |

Now, from the right triangle BCD, we have:

LV = %ﬂﬂ:f?.2 |r+afrt - B I=%TER23" +%T|:R21|'.?"2 s

 (-2R
P B B B BB TR T '
dR 3 3 3 oo R
3
= ZRp By e e TR
3 3 ZJrt = R
5 onR 7~ R - nR
=—=mRr+
3 3dr? = R
2 PrRr - 3R

=SqgRp4 i T
It = R

Now,—2=[]
dr

2mrR 3nR - 2nRet
3 3t - R

=5 Dpafrt — B2 = 3R - 0

N Py L P b P |:4

— At — At B = 9 RY w4 - 12 R



= 9R' -8R =0
= 9R* =8¢

8r

9

—= R =

Lad

&V _2mr r? =R (2nr* —9aR’ |- (2mRr* -3aR’ )(—6R) s

N R T3 9(r’ - K’)

T o I

3Vr =R (2mr® —97R® ) +(2mRr” —37R° ) (3R)

3 q(rf -R*)

. 8 d*v
MNow, when R = - it can be shown that — < (),

dR”

= The volume is the maximum when 9
: =
. B . . ) .
When R° = g height of the cone = r+‘f.-~' -2 :r+\rl:|I =r+—-=

Hence, it can be seen that the altitude of the right circular cone of maximum volume that can be
4r

inscribed in a sphere of radius 7is 3 .

Question 17:

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

radius R is V3 . Also find the maximum volume.
Answer :
A sphere of fixed radius (R) is given.

Let 7 and % be the radius and the height of the cylinder respectively.
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From the given figure, we have =2V R* -1,

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

V=mrh=2m'NR -
- Yorps [ Y
.',i—!=4nx'm+—m’ (21)
.

= 2o

=4aryR -r* -

_4mr {R: —r )n—E:tri

% %

RE—
_ darR* -6mr’
VR -
dr’ . .
Mow, — =0 = 4R —6nr =0
v
2R
==
3
T M {gep? A pl g d {_3"}
- d:L.__\EIR i (4R’ — 180" ) - (4nr R — 6700 }Em
Codrt (R?—r:)
(R: - ](41:&': -1 Em‘ﬁ] + r[éhn'R: —Em:r")
= 3
(=)
CAnR =220 R 412 + 4t R
= .
(R:_!,E‘)g
, 2R* 4V
r=—,—<0
Now, it can be observed that at 3 a .
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~The volume is the maximum when 3
, 2R’ o g2 2K _, [R_2R
= et ety ~
When 3, the height of the cylinder is v 3 Vi 3

]
-

Hence, the volume of the cylinder is the maximum when the height of the cylinder is V3

Question 18:

Show that height of the cylinder of greatest volume which can be inscribed in a right circular
cone of height 4 and semi vertical angle a is one-third that of the cone and the greatest volume of

—nh’ 5
cylinderis 27 tan‘a.

Answer :

The given right circular cone of fixed height (4) and semi-vertical angle (a) can be drawn as:

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

We have,

r=htan a

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

0G EG
H
SN |[EG =0G -0E]
roor—R
::-H:E{r R)= . (htana — R) = ! (htanea - R)
" htanor tan o ’

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

2 3
L LT W ...
tan & tan &

4
dF

V=nliH =

tan &
How,—=10
o}

IRl
tat &
= Shtan o = 3R

20
:’R:?tmlﬂ

= 2nfh =

NUW..Q =2mh- 2
dR” tan e
i
R=—rtang
And, for 3 , we have:
I If.-j
ﬂz? h o% h—hlunrx =2nh-4nh=-2ah <0

ifR- taner | 3 J

~By second derivative test, the volume of the cylinder is the greatest when

2h
R=—tand.

I |“' f:talla“|

-

2h [ 2} )
When R =—tana, i = frtan o —TT tan o |:
a2 Lan o R Y,

I
o
) tan e b, 3

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

Fa

i 2h N J|'.Il j
tane | |- ==
PER '

4, W hY 4
—tan'a| TJ —mh tan” &
9 N3) 27

m

\ 3

Hence, the given result is proved.

Question 18:

Show that height of the cylinder of greatest volume which can be inscribed in a right circular
cone of height 4 and semi vertical angle a is one-third that of the cone and the greatest volume of

—ah’ 5
cylinderis 27 tan’a.

Answer :

The given right circular cone of fixed height (%) and semi-vertical angle (a) can be drawn as:

A

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

We have,

r=htana

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

0G EG
H
SN |[EG =0G -0E]
roor—R
::-H:E{r R)= . (htana — R) = ! (htanea - R)
" htanor tan o ’

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

2 3
L LT W ...
tan & tan &

4
dF

V=nliH =

tan &
How,—=10
o}

IRl
tat &
= Shtan o = 3R

20
:’R:?tmlﬂ

= 2nfh =

NUW..Q =2mh- 2
dR” tan e
i
R=—rtang
And, for 3 , we have:
I If.-j
ﬂz? h o% h—hlunrx =2nh-4nh=-2ah <0

ifR- taner | 3 J

~By second derivative test, the volume of the cylinder is the greatest when

2h
R=—tand.

I |“' f:talla“|

-

2h [ 2} )
When R =—tana, i = frtan o —TT tan o |:
a2 Lan o R Y,

I
o
) tan e b, 3

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

i .’4’,?? 1 ) A 4 3 3
| —tan” o —J —q /' tan” e
| Lq J. 27

A

[ 2h
-

'\__"l

m

1 [ h
tane | | —
A3

Hence, the given result is proved.

Question 20:

The slope of the tangent to the curve * =¢ +3/ =83 =21" =21 =53¢ the point (2, —1) is
22 6 7 -6

(A) 7 ®) 7(©) 6(D) 7

Answer :

The given curve is ¥ =¢ +3(—8andy =2+ -2t -5.

.‘.£:2I+3 and £:4f—2
i ot
Ldy _dy dr Ar-2

”f?:\‘_u’_f‘f.l':f_ 2+3

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

t*+3t—8=2

= 4+3t-10=0
=(r-2)(t+5)=0
=f=2ort=->
Aty =-1, we have:
2t -2t -5=-1
=27 —2t—4=0
=2( -r-2)=0
= (1=2)(r+1)=0
—t=2ort=-1
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The common value of ¢ is 2.

Hence, the slope of the tangent to the given curve at point (2, —1) is

ﬂ _4(2)-
dx |, 2(2)+:

The correct answer is B.
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Question 21:

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

]
(A)1(B)2(C)3 (D) 2
Answer :
The equation of the tangent to the given curve is y = mx + 1.
Now, substituting y = mx + 1 in * = 4x, we get:
= (mx+1)" = 4x

= xt +1+2mx—4x=0

=>m:_r:+.'r{3m—4}+lzﬂ A1)
Since a tangent touches the curve at one point, the roots of equation (i) must be equal.

Therefore, we have:

Discriminant =0
{2}::—4}: —4(1'”:}{1}: 0

= dm +16—-16m—4m =0
= lo-16m=0

=m=1
Hence, the required value of m is 1.

The correct answer is A.
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Question 22:

The normal at the point (1, 1) on the curve 2y + X’ =3is
A)x+y=0B)x—y=0
O)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:

2 =0
o
dy

Fiky
o L)

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

-1
ch-}
dx |

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

=)

= y—1 :I(.T—l}
= y=l=x-1
= x—=y=10

The correct answer is B.

Question 23:

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

=1 2

c{v} - h
dx | e

~Equation of the normal at point (4, k) is given as:
2 .

yv=k=—(x-h)
h

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

Therefore, we have:

2-k 2] h) or k 2( I
2-k= =h)ork=2+—(1-h e (1)
.Fr{ } ﬂ{ )

Since (h, k) lies on the curve x* = 4y, we have h* = 4k.

:>k=h-
4

From equation (i), we have:
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2 3
J|I}—: 2+=(1-h)
h

]

:bh—:if?+2—2ﬁ:2
4

=W =8

= h=2

k:h—_ k=1
4

Hence, the equation of the normal is given as:

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

The correct answer is A.

Question 24:

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

;4.15] |:r4,—]
©' ot 8

Answer :

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

Differentiating with respect to x, we have:

dx

¥

Q[EJ:} 3x°

dy
— . —
dy 6y

www.kulbhushan.freevar.com



The slope of the normal to the given curve at point (%% } is

= The equation of the normal to the curve at (3.3 } is

.
Y=y =—lx-x).

= X'y —xy, =—6xy, +6x,y,

= bxy, + .1',:_1‘ =b6x, ), t+ .T|: ¥
Oxy, . Xy ]

6x,y, X7y, 6xy, +Xx'),

X, {E:-—.ﬁ.',]l * ¥ [E:+x|]

O X,

= =1
It is given that the normal makes equal intercepts with the axes.
Therefore, We have:

L5 (6+x) »(6+x)

6 X,
N
6 =z
= x’ =6y, A1)

Also, the point (%% } lies on the curve, so we have
9 =xn (i)

From (i) and (i1), we have:
23" A
Q[A—‘ =x, = A= x = x =4
4
From (ii), we have:
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. 64
=y =—
9

8

:.Lll _:t_
3

f
E%iﬁl
Hence, the required points are *

The correct answer is A.
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