Exercise 6.3

1.

Sol.

Sol.

Sol.

Sol.

Find the slope of the tangent to the curve y = 3x* - 4x

at x = 4.

Given: Equation of the curve is y = 3x* — 4x (D)
Slope of the tangent to the curve y = f(x) at the point (x, y)

= Value of % at the point (x, y)
x

=3(4x%) -4 = 1247 — 4
Slope of the tangent at (point) x = 4 to curve (i) is

12042 —4 =12 x 64 — 4 = 768 — 4 = 764.
Find the slope of the tangent to the curve y = d _; , X #2
at x = 10. T
Given: Equation of the curve is y = ;_; (D)

dy _ (x—2)%(x—l)—(x—l)%(x—2)

dx (x — 2)°
or Q _ (x-2)-(x-1 _ x—2—-x+1 v -1 @)
dx (x — 2) T x-2? (x-2?

Putting x = 10 (given) in (i7), slope of the tangent to the given
curve (1), at x = 10 (= value of Z—y at x = 10)
X
iy | WA\ ofl
10-2?2 (8 64°
Find the slope of the tangent to the curve y = x® - x + 1 at
the point whose x-coordinate is 2.

Given: Equation of the curve is y = 2% —x + 1 (D)
dy 2
— =3x"-1
dx

Slope of the tangent to curve (i) at x = 2 (given)

=Valueof% (atx=2)=322-1=34)-1
X

=12-1=11.
Find the slope of the tangent to the curve y = x> — 3x + 2 at
the point whose x-coordinate is 3.

Given: Equation of the curve is y = x® — 3x + 2 (D)
D 323
x

Slope of the tangent of curve (i) at x = 3 (given)

dy 9
=Va1ueof$(atx=3)=3.3—3=3.9—3
=27 — 3 = 24.



5. Find the slope of the normal to the curve
x=acos®0,y=asin®0 at 0= g

Sol. Given: Equations of the curve are
x=acos® 0,y =aqasin®0

@ = ai (cos 0)° and & = ai (sin 0)°
do do do do
= a.3 (cos 0) d (cos 0) and
do
= a.3 (sin 6)? i sin 0
- de
d
or @ =—38a cos? O sin 6 and & = 3a sin® 6 cos 6
do do
dy dy/do 3asin?0cos® —sinb
C A = = = —tan 0O
de  dx/d0  _3gcos®6sin®  cos@
Slope of the tangent at 6 = T (given) = value of 4] at 0= ki
4 dx 4
b1
= — tan Z =—1.

Slope of the normal (at 0= —B = negative reciprocal of slope

Pt S 1
of tangent = 1. T .
6. Find the slope of the normal to the curve
x=1-asin@,y=>cos’>0 at 0 = T,
Sol. Given: Equations of the curve are
x=1-asin®, y=>bcos®0
% =0-acos 6 and % =b% (cos 0)?
dx dy

d
- =—acos® and 70 b.2 (cos 0) P cos 0

= — 2b cos 0 sin 0
dy _ dy/do _ —2bcosOsin® _ 2b

= = — sin O
dx dx/d6 —acosB a
Slope of the tangent (at 6 = g (given))
= value of dy (at 0= E)
dx 2
=2 T2 2

a 2 a



Sol.

Sol.

Sol.

= 26 (= m say)
a

Slope of the normal (at 0= E) - -1__ e
2 m 2b

. Find the points at which the tangent to the curve

y = &% - 322 - 9x + 7 is parallel to the x-axis.

Equation of curve is y = 2® — 3% — 9x + 7 (D)
@ 3x% — 6x — 9 = Slope of tangent at (x, y)
x
Since the tangent is parallel to the x-axis, ;i—y =0
x

= 3x? —6x-9=0or x*-2x-3=0

or x-3)x+1)=0 Lox=3,-1
When x = 3, from (i), y=27-27-27+7=-20
When x = -1, from (i), y=-1-3+9 +7 =12,
.. The required points are (3, — 20) and (- 1, 12).

. Find a point on the curve y = (x - 2)> at which the tangent

is parallel to the chord joining the points (2, 0) and (4, 4).

Let A(2, 0) and B(4, 4) be the given points.
4-0 Yo =N
Sl f chord AB = =2 vom=S——=
ope of chor 1 o { P
Equation of curve is y = (x — 2)?
. Slope of tangent at (x, y) = % = 2(x — 2).

If the tangent is parallel to the chord AB, then

slope of tangent = slope of chord

= 2c-2)=2 22x-4=2 =52x=6 =>x=3

o y=038-22%=1

Hence, the required point is (3, 1).

Find the point on the curve y = #® - 11x + 5 at which the
tangent is y = x - 11.

Equation of curve is y=x>-1lx + 5 (D)
Equation of tangent is y = x — 11
or x—-y—-11=0 .(10)
d
From (), L3211
dx
= Slope of tangent at (x, y) is 3x? — 11.
s - -1
But slope of tangent from (ii) is Ta = — =1
3¢ —11=1 or 8x2=12 or x® =4 . x=+2
From (i), when x =2, y=8-22+5=-9

when x=—2 y=—-8+22+5=19
- We get two points (2, — 9) and (- 2, 19). Of these, (- 2, 19)



10.

Sol.

11.

Sol.

does not satisfy eqn. (i) while (2, — 9) does. Hence, the required
point is (2, — 9).
Find the equation of all lines having slope - 1 that are

tangents to the curve y =

1
,x# 1
1 X

1
x-1
-1
(x - 1)?
= Slope of the tangent to the given curve at any point (x, y).
But the slope is given to be — 1

=@x-1" ()

Given: Equation of the curve is y =

dy

d
=~ (_ _1)y2 — _ _
dx CD&-1 dx -1 =

S M R
(x-1)
= x-1%2=1 = x-1=21 = x=1=+1
= x=1+1=2 or x=1-1=0
Putti 2 in () 1 L
utting x = 21n (1), y = o-1 -1

One point of contact is (2, 1).
Equation of one required tangent is y — 1 =—1(x — 2)
[y =y = mlx — xy)]
e, y—-1l=—-x+2 or x+y—-3=0

The other point of contact is (0, — 1).
Equation of the other tangent is
y—(1)=-1x-0 or y+1=-x
or x+y+1=0
Equations of required tangents are
x+y—=3=0 and x+y+1=0.
Find the equations of all lines having slope 2 which are

tangents to the curve y = % , x # 3.
x —

1
Equation of curve is y = ~_3 = (x — 3)71
Differentiating w.r.t. x, we get

dy _ . _ayp2_ 1
T =1 x-3)"°*= x_37

= Slope of tangent to the given curve at any point (x, y)

But the slope is given to be 2.
) -1

L (x-3)?
which is not possible since (x — 3)? > 0.

=2 or2tx-3%=-1 or (x—3)2=—%<0



12.

Sol.

13.

Sol.

Hence, there is no tangent to the given curve having slope 2.

Find the equations of all lines having slope 0 which are
tangents to the curve
1
Y ¥ ax+s’
1
Equation of curve is y = —————— (D)
x?—2x+3
Differentiating w.r.t. x, we have
d
D e g3y o2+ 32 (2 - 2)
dx dx
_ -2(x -1
(x® - 2x + 3)*
= Slope of tangent to the given curve at any point (x, y)
But the slope (of tangent) is given to be 0
%:O > _2x-1)=0
(x* —2x+3)
= x—1=0 = %
Puttin, 1 in (i), we have L :
utting x = 1 in (1), w Vi = —— = =
g Y NID2+ 8472
1
Thus the point on the curve at which tangent has slope 0 is (1, E) .
. . 1
~. Equation of tangent is y — 3 =0(kx-1)
1 1
ory— — =0 ory=—.
YT “gtlf)
X2 »?
Find the points on the curvem 9 + 16 = 1 at which the
tangents are
(i) parallel to x-axis (ii) parallel to y-axis.
22 y?
Given: Equation of the curve is ry + 6= 1 ..(0)
Differentiating both sides of eqn. (i) w.r.t. x, we have
273(7 + Ziy Q =0 = ziy @ = — 27.’;(
9 16 dx 16 dx 9
dy dy - 32x —16x ..
18y — = - 32 — = =
7 Y YT dx T 18y 9y (@)
(i) If tangent is parallel to x-axis, = Slope of tangent = 0
d -1
DB _0 = From (i), 2% 0 16x=0
dx
0
- - 0
= T



2
Putting x = 0 in (@), i}—6 =1 or y®=16. Therefore, y = * 4.

The points on curve (i) where tangents are parallel to x-
axis are (0, + 4).
(ii) If the tangent is parallel to y-axis

= Slope of the tangent = £ = = ny =+ oo
x
= ﬂ =0
dy
.. 9y 0
From (i7), =0 = 9 =0 = y=—=0
—16x 9

2
Putting y = 0 in (i), % =1 or =9

x =% 3.
Hence the points on the curve at which the tangent are
parallel to y-axis are (£ 3, 0).
14. Find the equations of the tangent and normal to the given
curves at the indicated points:
@) y =x*-6x + 13x% - 10x + 5 at (0, 5).
(i) y = x* - 62 + 132® - 10x + 5 at (1, 3).
@Gii) y =% at (1, 1).
(iv) y = x> at (0, 0).

. T
(v)x=cost,y=s1ntatt-z.

Sol. (1) Given: Equation of the curve is
y =x*—6x% + 13x2 - 10x + 5 (D)
% = 4x® — 18x” + 26x — 10 Tangent
x

= Slope of the
tangent at point (x, y)
Slope of tangent at (0, 5) Normal P(0, 5)

= Value of L14] at (0, 5)
dx

(Putting x = 0)
= 4(0)® — 18(0)% + 26(0) — 10

= — 10 (= m say)
Slope of the normal at (0, 5)
-1 -1 1
~m -10 10
Equation of the tangent at (0, 5) is
y—5=-10 (x - 0) Iy =y = mx —xq)

e, y—5=—-—10x or 10x+y =5
and equation of the normal at (0, 5) is

1
—5=—(x-0
y 10(x )



= 10y -50=x ie, —x+ 10y -50=0

or x — 10y + 50 = 0.
(i) Given: Equation of the curve is
y =xt—6x% + 13x2 — 10x + 5 (D)
dy

= 403 — 18x2 + 26x — 10
dx

= Slope of the tangent at the point (x, y)
Slope of the tangent at (1, 3) = Value of % at (1, 3).
X

(Putting x = 1) = 4(1)®> — 18(1)% + 26(1) — 10
=4-18+26-10=30-28=2(=m

say)
-1 -1
Slope of the normal at (1, 3) = — = —
m 2
Equation of the tangent at (1, 3) isy — 3 = 2(x — 1)
= y—-3=2x-2 = y=2x+1
and equation of the normal at (1, 3) isy —3 = _71(x -1
= 2y -3)=—-(x-1) = 2y-6=—-x+1
= x+2y-T7=0.
(Zit1) Given: Equation of the curve is
y =8 (D)
% = 3x% = Slope of the tangent at the point (x, y).
B
Slope of the tangent at (1, 1) = Value of % at (1, 1).
x
(Putting x = 1) = 3.12 = 3 = m(say)

Slope of the normal at (1, 1) = -1 _-1
m

3
. Equation of the tangent at (1, 1)isy — 1 =3 - 1)
= y-1=3x-3 = y=3x-2

and equation of the normal at (1, 1) isy — 1 = _?(x— 1)
= 3y-3=-x+1 = x+3y—-4=0.

(iv) Given: Equation of the curve is rY
y = a2 (@)
dy
2 _o
dx o
= Slope of the S > X

tangent at  (x, y)
Slope of the tangent at (0, 0)

= Value of ﬂ at (0, 0)
dx

(Putting x = 0) = 2 x 0 = 0 (= m say)



. Tangent at (0, 0) to curve (i) is (y — 0) = 0 (x — 0) or
y = 0i.e. x-axis and hence normal at (0, 0) to curve (i) is y-axis.
(v) Given: Equations of the curve are
x=cost, y=sint
dy

d. .
—xz—smtand — =cos t
dt dt

dy dy/dt cost

dx ~ dx/dt  -sint
Slope of the tangent at (x, y)

=—cott

T . dy T
Slope of the tangent at t = — is value of -~ at¢t = —
4 dx 4

=—cotg =—1 (= m say)
1 -1
Slope of the normal at ¢ = T =221
4 m -1

Point ¢ = g = Point (x, y) = (cos ¢, sin ¢)

Y . W AP N i+i i
NG 2 TRTRTR
2 242
or x+y=+2 { ﬁ 5 =\/§:|
. [LL}
and equation of the normal at 3’ J2) 18
y—i—l(x—i) or y—i—x—i
V2 V2 V2 V2
or y = x.

15. Find the equation of the tangent line to the curve
y = 22 - 2x + 7 which is
(a) parallel to the line 2x -y + 9 =0
(b) perpendicular to the line 5y — 15x = 13.

Sol. Given: Equation of the curve is y = x> — 2x + 7 (D)
Slope of the tangent = % =2x — 2 .(@0)
x

(a) Slope of the given line 2x —y + 9 = 0 is
— coeff. of x (—a] -9

— | = = =9
-1

coeff. of y b



Slope of tangent parallel to this line is also = 2
(*.© Parallel lines have same slope)
= By @(i)),2x-2=2 = 2=2+2=4
4
2
Puttingx =2in(@),y=4-4+7=1717

Point of contact is (2, 7)

Equation of the tangent at (2, 7) is
y—T=2x-2) or y—-T7T=2x—-14
or y—2¢x—3=0.

(b) Slope of the given line
5y — 15x = 13 ie., - 15x + 5y = 13

- -15
is Ta =—(?) =3=(msay)
Slope of the required tangent
perpendicular to this line = k. J -1

m 3

= x = =2

= 6x=6-1=5 :>ng
. 5 . 25 5 Sy _
Putt = — 9 = — L.~ 7 15y =
utting x 6 in (1), y 38 3 + X
256-60+252 277-60 217
\ 36 T 36 36
5 217
Point of tactis | =, —
oint of contact 1s (6 36)

. . 5 217) .
Equation of the required tangent at ( j is

6’ 36
217 -1 ( 5]
y - = — X ——=

36 3 6
:>3y—£=—x+§ :>x+3y=£+§
12 6 12 6
N x4 3y = 217 +10 =g
12 12

Cross-multiplying, 12x + 36y = 227.
16. Show that the tangents to the curve y = 7x® + 11 at the

points where x = 2 and x = - 2 are parallel.
Sol. Given: Equation of the given curve is y = 7x® + 11
dy

4 = 21x? = Slope of the tangent to the curve at (x, y)
x

Putting x = 2, slope of the tangent = 21(2)>=21x4 = 84



17.

Sol.

18.

Sol.

19.

Sol.

Putting x = — 2, slope of the tangent = 21(— 2)> =21 x 4 = 84

Since the slopes of the two tangents are equal (each = 84),
therefore, tangents at x = 2 and x = — 2 are parallel.

Find the points on the curve y = x® at which the slope of
the tangent is equal to the y-coordinate of the point.

Given: Equation of the curve is y = «° (D)
. % = 3x? = Slope of the tangent at the point (x, y) ..(@0)
x

Given: Slope of the tangent = y-coordinate of the point.
Putting values from (ii) and (i),
3?2=2 = 3?-2*=0 = x¥3B-x=0
Either x> =0 ie, x=0 or 3—-x=0 ie,x=3
Putting x =0 in (i), y =0 .. Point is (0, 0)
Putting x = 3 in (i), y = 3% = 27 .. Point is (3, 27)
The required points are (0, 0) and (3, 27).
For the curve y = 4x® - 2x%, find all the points at which the
tangent passes through the origin.
Equation of curve is
y = 4x° — 2x° (D)
Let the required point be P(x, y), the tangent at which passes
through the origin O(0, 0).

Differentiating both sides of eqn. (i) w.r.t. x, % = 12x% — 10x*
x
- Slope of the tangent OP at Px, y)= 2 = 192¢2 — 10x¢ = 2 =0
dx x-0
or O 12x? — 10x* or y = 12x% — 102°
x
Putting this value of y in eqn. (i), we have P(x.y)

12x% — 10x° = 4% — 24° or 8x% — 8x° = 0
or 8% (1-x%)=0
- Eitherx =0 or 1-x*=0
je,x>=1 x=+1
Putting x = 0 in (7), y=0
Putting x = 1 in (0), y=4-2=2
Putting x = — 1 in (2), y=—4+2=-2
Hence, the required points are (0, 0), (1,2) and (- 1, — 2).
Find the points on the curve x*> + y* - 2x - 3 = 0 at which
the tangents are parallel to the x-axis.
Equation of curve is 2 +y2—-2c-3=0 (D)
Differentiating w.r.t. x, we get

0O(0, 0)

dy dy
2 2y == -2=0 2y —
x+yd or 2y

X
Dividing by 2, y &y =1-x
dx

=2 - 2x



20.

Sol.

21.

Sol.

dy 1-x

dx y
Now the tangent is parallel to the x-axis if the slope of tangent

is zero

ie., @ =0 or
dx y

Putting x = 1 in (), we get 1 + > -2 -3 =10

or y2=4 . y=+2

Hence, the required points are (1, 2) and (1, — 2).

Find the equation of the normal at the point (am?, am?®) for

the curve ay® = x°.

=0 or x=1

Given: Equation of the curve is ay? = «® (D)
Differentiating both sides of (i) w.r.t. x,
d
ay2 = d—x?’ = aZyQ = 3x?
2
dy = 3x” = Slope of the tangent at the point (x, y)
dx 2ay
Slope of the tangent at the point (am?, am?®)
3(am?)? 3a’m* 3m
(Putting x = am?, y = am?®) = = = —
& Y 2a.am® 2a2m?® 2
Slope of the normal at the point (am?, am?®) = — Sl
m

(Negative reciprocal)
Equation of the normal at (am?2, am?) is

y —am?® = — 2 (x — am?)
3m
= 3m(y — am®) = — 2(x — am?)
= 3my — 3am?* = — 2x + 2am?
or 2x + 3my — 2am? — 3am* = 0
or 2x + 3my = am? (2 + 3m?) = 0.

Find the equations of the normal to the curve
y = 2% + 2x + 6 which are parallel to the line x + 14y + 4 = 0.
Equation of curve is y = x° + 2x + 6 (D)
Differentiating w.r.t. x, we get

Slope of tangent to the curve at (x, y) = % =32 +2
X

= Slope of normal to the curve at (x, y)
-1 ..
= 32419 .(i0)

Now the slope of given line x + 14y + 4 = 0 is — % Since the

normal is parallel to this line, the slope of normal is also — %

as parallel lines have equal slopes.



22.

Sol.

23.

Sol.

.. -1 1
- By (i), we have 3 190 4
or 3x> +2=14 or 3x?=12 or a2=4 - x=%2
Putting x = 2 in (7), y=8+4+6=18
Puttingx =-2in(i), y=-8-4+6=-6
.. The coordinates of the feet of normals (i.e., points of contact)
are (2, 18) and (- 2, — 6).
~. Equation of normal at (2, 18) is

1
-18=—- —(x -2
¥ 14( )

or 14y — 252 =—x + 2 or x+ 14y — 254 =0
and equation of normal at (— 2, — 6) is

y+6=—ﬁ(x+2)

or 14y + 84 = —x — 2 or x+ 14y + 86 = 0.
Find the equation of the tangent and normal to the parabola
¥? = 4ax at the point (at?, 2at).

Given: Equation of the parabola is y? = 4ax ..(0)
Differentiating both sides of (i) w.r.t. x, we have

a2 4L T d
dxy _4adx(x) = 2ydx = 4a

d 4a 2 .

Q9 _=2_ 2 Slope of the tangent at the point (x, y)
dx 2y y

Slope of the tangent at the point (at?, 2at) is

2a 1

P tt. 3 t2’ = 2 t - —-— - -

(Putting x = at®, y at) out ;
Slope of the normal = — ¢ (Negative reciprocal)

Equation of the tangent at the point (at?, 2at) is
y — 2at = %(x —at®) or ty - 2at® =x — at?

= ty = x + at®
Again equation of the normal at the point (at?, 2at) is
y —2at = —tlx —at?) or y—2at = —tx + at®
or tx +y = 2at + at.
Prove that the curves x = y* and xy = k cut at right angles if
8k? = 1.
Equations of curves are x =y2 ..(i) and xy = k ..(@0)
To find the point(s) of intersection, we solve them simultaneously
for x and y.
Putting x = y? from eqn. (i) in eqn. (i),
we have y> .y =k or y =k - y=Fk"
Putting this value of y in (i), x = (BY3)? = 23
. The point of intersection is (2?3, £V3) = (x, y) (say) . (idD)



24.

Sol.

. d
Differentiating (i), w.r.t. x, 1= 2yl
x

d
or b = 1 =m (iv)
dx 5y 1
. . .. dy
Differentiating (ii) w.r.t. x, x i +y=0
dy y
or i m, ..(v)
Because the curves (i) and (ii) cut at right angles at their point of
intersection (x, y), therefore m;m, = — 1.

Putting values of m; and m, from (iv) and (v), we have

i(_l) =-1 or i=1
2y x 2x

or 2x = 1. But from Gii), x=4£k*® . 2k =1
Cubing both sides, 8k2 = 1.
Find the equation of the tangent and normal to the
2 2
hyperbola x—z - Z—z =1 at the point (xy, y,).
a
2 y?
Equation of hyperbola is - & ﬁ g | (D)
a
.. 2x 2y dy
Diffi h — =5 .— =0
ifferentiating w.r.t. x, we have " b2 dx
or RO _ X or ﬂ—lﬁ—x (i1)
2 dx a2 dx a’y
2y
Putting x = x, and y =y, in (ii), slope of tangent at(x,y ) is — 0
a Yo
. . bzxo
Equation of tangent at (xj, y)) isy -y, = —5— @ —x,)
a Yo
2 > 2 YYo y02 XXo x02
or - Yy = —5 ey — %) or =290 _ 20 _ =0 20
Yo = Yo o2 o %o B2 b2 o2 o2
XX, VY, x> ¥
0 0 0 0
or — = =5 = - = ...(111)
aZ b2 az bz
2 o2
Since (x,, y,) lies on the hyperbola (i), .. =% - b702 =1
a

Putting this value in R.H.S. of equation (ii7), equation of tangent

at (x,, y,) becomes x—xzo - % = 1.
a



25.

Sol.

b2x0

Now, slope of tangent at (x,, y,) is o2 Yo
. a2y0 . .
= Slope of normal at (x, y,) is — . (Negative reciprocal)
) X

Equation of normal at (x,, y,) is

2
Y-y 2 (x - xp)
b X0
or b%xo (v — yg) =— a®y, (@ — xo)
Dividing every term by a?b%cy,,
Y% __ (x;xo) or (x;xo) N (y;yo) -0
a"yo b"xg b*xg a Yo

Find the equation of the tangent to the curve y = /3x — 2
which is parallel to the line 4x - 2y + 5 = 0.

Given: Equation of the curve is y = /3x — 2 (D)
dy d 1 d 1
— = —Bx-2==Bx-20"2 —Bx -2 = —— .3
dx dx(x ) 2(x ) dx(x ) 2./3x — 2
= Slope of the tangent at point (x, y) of curve (i) ..(@0)
Again slope of the given line 4x —2y + 5 = 0 is %ba = _—; = 2 ..(i10)
Since required tangent is parallel to the given line, therefore
3
m =22 [Parallel lines have same slope]

Cross-multiplying, 4./8x-2 =3
Squaring both sides, 16(3x —2) =9 = 48x -32 =9

= 48 =32+9 =41 = ac=ﬂ
48
. 41 . . 41
Putting x = — = 3| == |-
utting x = —2 in (i), y 3(48) 2
_o A, | a1-32 9 3
~\16 - 6 \i6 4
41 3
Pt f t t = o’ a4
oint of contact is (x, y) (48 4j

41
Equation of the required tangent is y — % = 2(96 - ZS]

3 41 3 41 18 - 41
S>y—- —=2x- — = y=2x+ ——— = y=2x+
4 24 4 24 24




= 24y = 48x — 23 or — 48x + 24y = — 23
Dividing by — 1, 48x — 24y = 23.

Choose the correct answer in Exercise 26 and 27.

26.

Sol.

27.

Sol.

The slope of the normal to the curve y = 2x? + 3 sin x at
x=0is
1 -1
A 3 B) 3 ©) -3 (D) 3
Given: Equation of the curve is y = 2x? + 3 sinx  ...(J)
% = 4x + 3 cos x = Slope of the tangent at the point (x, y)
X

Putting x = 0 (given), slope of the tangent (at x = 0)
= 4(0) + 3 cos 0 = 3 = m (say)
Slope of the normal at x = 0 is -1 = -1
m 3

Option (D) is the correct answer.
The line y = x + 1 is a tangent to the curve y*> = 4x at the point
A) 1, 2) ®B) 2,1 ©) a,-2) D) (-1, 2).
Given: Equation of the curve is y? = 4x ...(J)
Differentiating both sides of (i) w.r.t. x,

Zyﬂ =4 dy - i = g
dx én 82

= Slope of tangent to curve (i) at point(x, y) ..(i0)
Again slope of the given (tangent) line y = x + 1
e, —x+y—-1=0 ie, x—y+1=0is

-2 :% -1 . i)
)
From (ii) and (i), oy 1 o)
| -.- Both are slopes of téle same line 0 X
y =

Puttingy =2in (1), 4 =4x or x=1
Required point of contact is P(x, y) = (1, 2).
Option (A) is the correct answer.






