Tangentsand Normals

1 Marks Questions

1. Find the slope of tangent to the curve y = 3x% — 6 at the point on it whose x-coordinate is 2.
All India 2009C

,. %? Flrstly, dlfferentlate the gwen functlon wrch

respect to x and then determine the value of <. dy at
; dx
| x=2.

Given,y=3x*> -6

On differentiating both sides w.r.t. x, we get
d_y =6X

dx
At x =2, slope of tangent

=) [d_y] =6{2)=12
x= 2

dx
. Required slope = 12 (1)
2. Find the slope of tangent to the curve y = 3x% - hxat point whose x-coordinate is 2. Delhl 2009C

Given, y = 3x? — 4x
On differentiating both sides w.r.t. x, we get
dy

——=6x—-4
dx

At x= 2, slope of tangent

— [g}i:| =6(2)-4=12-4=8
dx], .

. Required slope =8 (1
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3. Find the slope of the tangent to the curve y = I —hxatx=1 All India 2008C

Do same as Que. 2. [Ans. 8]

4, For the curve y = 3x? + 4x, find the slope of tangent to the curve at point, where x-coordinate is -2,
Delhi 2008C

Do same as Que. 2. [Ans.— 8]

4 Marks Questions

5. Find the equations of the tangent and normal to
i
the curves x = a sin6and y =a cos*0 at 0 = =

Delhi 2014

Given, Xx=asin’ 0
On differentiating w.r.t. 8, we get

dx .3

— = a(3 sin“ 06 cos O)

de
= gf:?:a sin® @ cos 6

do
and y=acos 0 (1)

On differentiating w.r.t. 6, we get
O . — 35 eos 0SNG
do

dy

dy _ dg _ —3acos’@sin@

Then, =
dx dx  3asin?0 cosb
do
- 9—{ = — Ccoto (1
dx
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( 3 3

Also, .Ett(':)—E =3 sinzt—);yza(cosn)
4 . 4 4

(1 3/2 1 3/2
-

\ 2 2

[ sm:'r—'_i———amdcosE ]
4 2 V2

Now, equation of tangent at the point

a a L.
272" )72 3

Y—yzgi(X—x}

dx
il Ll ey (2;’2_(_)[}(_5%]
e 'Y+X=(2‘2;2
= Y+X=% (1)
d
— X+Y—7§=O

"
Slope of tangent

Also, slope of normal =

= Slope of normal =1
-~ Equation of normal at the point

a d ;
{2)31"2 4 (2)3f2 15

da d
N [x ) 53“5]

= X-Y=0 (1)
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6. Find the equations of the tangent and normal to
2

the curves 35 - :;—2 =] at the point (v/2a,b). 2014

The equation of the given curve is

Xy,
a’ b?
On differentiating both sides w.r.t. x, we get
2 2
;c__2);’dy:0 :ﬂsz (1)
a’  b? dx dx a%
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. Slope of the tangent at point (v2a, b) is
N (@) _2ab® _2b
dx)iyza,6)  ba’ #
Hence, the equation of the tangent at point
(v2a, by is
y—b= —‘E—b (x — v2a)

=5 aly—b)=+v2b(x-+2a

= ay — ab =+/2 bx - 2ab

= 2bx - ay—-ab=0

Now, the slope of the normal at point (\2a, b)

(1

_ -1 |-y ___a
Slope of tangent | b?x o V2b
(1)
Hence, the equation of the normal at point
(v2a, b) is
(y-b)=- —2—(x—+2a)
d V2b
=% 2b(y—b)=—a(x—\/§a)
= N2 by —+2 b% =—ax ++/2 a2
=  ax++2by-+2 (@2 +bH) =0 (1)

7. Find the points on curve y = x> — 11x + 5 at

which equation of tangent is y = x — 11.
Delhi 2012C; HOTS
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Ei:p Firstly, find the slope of given curve and given
| * tangent, then equate them to get value x. Put value |
of x in given curve to find required points.

Given equation of curve is

y=x=11x+5 ..()
Slope of the tangent to the given curve is %E
9 _ 32 11 (i) (1)
dx
Also, slope of the tangenty = x —11is 1.
9¥ -4
dx
= 3x* —11=1 [from Eq. (i)] (1)
=5 32 =12 = x*=4
A x=42 (1)
Then, from Eq. (i)
When X =2
then y=2?-11Q2) +5
=8-22+5=-9

When x= -2, then
y={—2F ~11(-2) +5

=-8+22+5=19
Hence, the required points on the curve are
(2, -9) and (-2, 19). (1)

8. Find the points on the curve x> + y*~2x-3=0
at which tangent is parallel to X-axis.  Delhi 2011
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<> We hnow that, when a tangent is parallel to x-ax1s
then e 0.So, put = = 0 and find value of x from |

dx dx |

| it. Then, put this value of x in the equation of the

] given curve and fmd value Of fy. |

|

Given equation of curve is
x*+y?-2x-3=0 ..(i)

Now, differentiating both sides of Eq. (i)
w.r.t. x, we get

2x+2yﬂ—-2=0

dx

=5 2y — dy =2-2x

dx

dy 2-2x

dx 2y

dx y
We know that, when a tangent to the curve is
parallel to X-axis, then %}i =}, (1)

X

On putting %{ =0, we get
X

1-x=0 = x=1 (1)
Now, on putting x =1in Eq. (i), we get
1+y?-2-3=0
= y'-4=0 = y'=4 S y=1%)
Hence, required points are (1, 2) and (1, =2).

9. Find the points on the curve y = x> at which the

slope of the tangent is equal to y-coordinate of
the point. HOTS; Foreign 2011
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: {? Given, a tangent is equal to y- coordinate of the
' point, so put d;y=_y and find value of x from it.

X

Then, put this value of x in the equation of the |
given curve and find the value of y. =

Given equation of curve is y = x°. ...(i)
On differentiating w.r.t. x, we get
_d_y = 3x?
dx
. Slope of tangent = %}i = 3x° (1)
X

Now, given that slope of tangent
= y- coordinate of the point

dy
— e =y
= 3x? =y [ d_y = 3x2]
dx

= 3x? = x° [y =%1
= 3 -x=0 = x*3-%=0
= Either x*=00r3—-x=0

¥=0,3 (1)
Now, on putting x =0, 3 in Eq. (i), we get

y=(0)=0 [at x = 0]
and y=03)?> =27 [at x = 3] (1)
Hence, the required points are (0, 0) and
(3,.27). (1)

10. Find the equation of tangent to curve x =sin3t,

yi
y =cos2tatt=—- All India 2011C, 2008
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We know that, the equation of tangent at the
point (X, ¥y IS Yy —y; =m (x — X;)

where, m= [ﬁ!’_] ...(1)
dx i, ) (1/2)
Now, given x = sin 3t ...(11)
%:5 —3 cos 3t [differentiate w.r.t. t]
t
and y = cos 2t (1)
—z,x =—2 sin 2t [differentiate w.r.t. t]
t
(E’Z\
T, dy _ »;dt) _ —2sin2t 1
dx (dx) 3cos3t
\dt )
On puttingt = % , we get
. T
dy] — 2 sin 2 <3
m = — _— —
ox -2 3(:05;"7—:— -3
4 2 NG
N 3n ( TE)“
s sin—=1and cos — =cos|{ T — —
2 4 4
= — COS L
I 4 2 |
242

= m

(1)
3
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Also, to find (x,, y;), we putt = —E in Egs. (ii) and

(ii1), we get
X —sm?’—ﬂ*~sin(ﬂ:—+)—sm-——i
o 4 2
and y,=cos—=0
- (x y)—(—L 0] (1/2)
- 7 ﬁr
; 1
Now, on putting (x,, ):(—,0)
P & X Y1 ﬁ
and m—g-glnEq (i), we get
2f 1 2
0= I (Y
4 3 ( ﬁ) y -3
Hence, required equation of tangent is
62x -9y -2 =0. (1

11. FIF’td the equations of tangents to the curve
=(x?-1)(x- ) at the points, where the curve

cuts the X-axis. All India 2011C
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() The curve cuts the X-axis, so put y=0 and get the |
* corresponding values of x. Further, differentiate |
and determine the slopes at different points. And -
then use the formula y-y, =m(x—x) to

Given equation of the curve is
y=(x*-1)(x=2) (D)
Since, the curve cuts the X-axis, so at that point
y- coordinate will be zero.
So, on putting y=0, we get
xX? =1 (x=2)=0

= x>=1or x=2
= x==1 or 2
— x=-=112
Thus, the given curve cuts the X-axis at points
(-1, 0), (1, 0) and (2, 0). (1)
On differentiating both sides of Eq. (i) w.r.t. x,
we get
Or_”:(x2 114 —2)~2x
dx
[by product rule]
= &Y 52 1425t — ux
dx
= OF e dy (M
: dx

12. Find the equation of tangent to the curve
4x* +9y? =36 at the point (3 cos 8, 2 sin 6).
Delhi 2011C
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Given equation of curve is

4x? +9y* =36
On differentiating both sides w.r.t. x, we get
8x+18yg}i=0 =) 18y§¥~=—8x
dx dx
=> oy . %
dx 18y
b dy _ —Ax OXe)
dx 9y

But given that, tangent passes through the
point (3 cos©, 2 sin 6).

On putting x = 3 cos 6,y = 2 sin 8 in Eq. (i),

we get
dy —12cos®
dx 18 sin@
dy -2 cos®
= — :
dx 3sinB
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-2
(':059 1)
3sinB

EF

Now, equation of tangent at the point
(3 cos 6, 2 sin8) having slope

. Slope of the tangent, m =

:3—(?-{—)5—9 (x =3 cosB) (1)
3sin0

= 3ysinB-6 sin? @ = — 2x cos O + 6 cos” O
— 2xc0sO+ 3y sin®—6 (sin” @+ cos” 6) =0

= 2xcos0+3ysin8—-6=0
[ sin® 8 + cos” 8 =1]

which is the required equation of tangent. (1)

13. Find the equation of tangent to the curve
y =x* —6x> +13x* — 10x + 5 at point

x=1,y=0. Delhi 2011C
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Given equation of curve is
y.=x* —6x +13x* —10x+5

On differentiating both sides w.r.t. x, we get

d_y= x> —18x% +26x—10 (1)
dx

Slope of a tangent at point {1,0) is

m=[-d—y~] —4-18+4+26-10=2 (1)
x=1

dx
~. Equation of tangent at point (1,0) having
slope 2 is (1)
y=0=2(x-1)
— y=2x~12
Hence, required equation of tangent is
2x —y=2. | (1)

14. Find the values of x for which f(x) = [x(x—2)]* is

an increasing function. Also, find the points on
the curve, where the tangent is parallel to X-axis.
Delhi 2010

Q) (i) Firstly, differentiate the given function with |
[ respect to x and put f*(x) = 0, then find the |
value of x and check the interval in which |
| f*(x)20. |

(i) The tangent is parallel to X-axis, i.e. j—y =0 get
i . X

different values of x and put in the given
curve to get corresponding values of y.

The given function is f(x) =[x (x — 2)]%.
= fx) = (x? - 2x)° (i)

We have to find the values of x for which f(x) is
an increasing function.

On differentiating both sides of Eq. (i) w.r.t.x,
we get

f(x) = 2(x* = 2x) i(x2 - 2X)
X

=2(x*-2x(2x-2)
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On putting i "(x) =0, we get
| 2(x* -2 (2x~2)=0

= A4x(x—-2)(x-1)=0
= 4x=00rx—-2=00rx-1=0
— x=0,12 LD

Now, we find the intervals in which f(x) is an
increasing function.

Interva[ f’(x)- 4x (x— 1)(x 2) Slgn of f’(x)

x<0 (- )( )( ) | -ve
O< x<1 (+)(—=) (=) : +ve
1< X<? +)(-) 1 —ve
x>2 (+)(+)(+) B

+ve

From the above table, it is clear that the given
function f(x) is an increasing function when
0<x<1 and when x>2. Because at these
values of x, f”(x) is positive and we know that,
f(x) is said to be an increasing function
whenever f’(x) > 0. (1)

Also, we have to find the points on the given
curve where the tangent is parallel to X-axis.
We know that, when a tangent is parallel to

X-axis, then
dy _,
dx
=2(x* =2X)(2x-2)=0
=y x=0,12

When x=0,theny=[0(-2)]* =0
When x=1then y=[1(-1)]*=1

When x=2,theny=[2(0)]*=0

Hence, the tangent is parallel to X-axis at the
points (0, 0), (1, 1) and (2, 0). (1)
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15. Find the equation of tangent to the curve

- X1 at the point, where it cuts the

X2 _5x+6
X-axis. All India 2010C, 2010

Given equation of curve is-

= — . | L)

On differentiating both sides w.r.t. x, we get
dy _ (x> =5x+6)-1—(x— 7) 2x — 5)

dx (x* ~ 5x +6)>
_ vd_u y 9(!_
i (E]: dx dx
dx v2

| (X2 = 5x +6) — y (x* — 5x +6)
. dy': | (2x —5)
- dx (x? = 5x + 6)?

-

X—7
x> —5x+6

~ given,y =

5 (x=7) =y (x* = 5x+6)
dy 1-Q2x-5)y
dx  x*—5x+6

[dividing numerator and denominator

by x* — 5x + 6] (1)

Also, given that given curve cuts X-axis, so its
y-coordinate is zero.
- Puty =0in Eq. (i), we get

X—7 '

..(ii)

= x=Z (1)
So, curve passes through the point (7, 0).
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s r

Now, slope of tangent at (7,0) =m = [ﬂ]
dx J7 o)

1-0 1
. = (M
39 =346 20

Hence, the required equation of tangent

passing through the point (7, 0) having slope
1/20 is

1 _
0= X-7)=220y=x-7
y 20 4

= X—20y=7

16. Find the equations of the normal to the
curve y = x> + 2x + 6, which are parallel to
line x + 14y + 4 =0. HOTS; Delhi 2010

q)

* parallel to line x+ 14 y+ 4=0. Here, slope of
normal is equal to that of given line. So, first find | -
slope e N

(@)

of the given line. Then, find the requiredg
equation. |

of the normat and equate it to slope

.......... SRR,

Given equation of curve is

V=X +2Xx+6 .. (i)
and the giveh equ_aition of line is
x+14y+4=0
On differentiating both sides of Eq. (i) w.r.t. x,
we get B
d_y =3x2 +2
dx
. L
. Slope of normal = ) =
(&
v . 2 s, 3
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Also, slope of the line x + 14y + 4=U IS — T

(1)
: . A
[ slope of the line Ax + By + C =0 is— E]

[-- we know that, if two lines are parallel,
then their slopes are equal]

I’ +2=14
= 3x2 =12 = x*=4
= x=1+2 . (1)

From Eq. (i), when x =2, then
y=02)P+2Q2)+6
=8+4+6=18
‘and when x=-2, then
y=(-2+2(-2)+6
=-8-4+6=-06
. Normal passes th'rough (2, 18) and (-2, —6).

Also, slope of normal = 1:;4] .

‘Hence, equation of normal at point (2, 18) is
-1
-18=—(x—-2)
¥ 14

= 14y—252=—x+2
= X + 14y = 254 (1)
and equation of normal at point (-2, —6) is

y+6=-i(x+2)
: 14
= 14y+84=-—x-2

=> X+ 14y = — 86 4]

Hence, the two equations of normal are
X + 14y = 254 and x + 14y = — 86.

Get More Learning Materials Here : & m @&\ www.studentbro.in



17. Find the equation of tangent to the curve
x% + 3y = 3, which is parallel to line

y —4x+5=0. Delhi 2009C
Given equation of the curve is
x2+3y=3 () (1/2)
On differentiating both sides of Eq. (i) w.r.t. x,
we get
2x+3~qz= = 9’1:_2_?{
dx dx 3
. Slope (m) of tangent = — 2% (1/2)

Given equation of the line is
y—4x+5=0= y=4x-5

which is of the form  y=mx+c.

~. Slope of the lineis m=4. .

Now, tangent is parallel to the given line.

. Slope of tangent = Slope of line.

— - =4=-2x=12

=5 Xx=—6 _ (1)
On putting x = — 6 in Eq. (i), we get
(—6)2 +3y=3 = 3y=3-36
= Jy=-—33
y=—11 (1

So, the tangent is passing through point
(=6, —11) and it has slope 4.

Hence, the required equation of tangent is
y+11=4(x+6)= y+11=4x+24
= 4x-y=-13 (1

18. Find the equation of tangent to the curve
y = y3x — 2, which is parallel to the line

Lx -2y +5=0, Dethi 2009
Do same as Que. 17. [Ans. 48x — 24y = 23]
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19. At what points will the tangent to the
curve y =2x> — 15x* + 36x — 21 be

parallel to X-axis? Also, find the equations
of tangents to the curve.

Given, equation of curve is

y =2x —15x* +36x — 21 .. (i)
On differentiating w.r.t. x, we get
dY _ 6x2 - 30x+36 (1)
dx

On puttting gx =0, we get
%

6x> —30x+36=0 = 6(x*-5x+6)=0
= x?-5x+6=0 = (x-2)(x-3)=0
=5 R (1)
Now, when x = 2, then from Eq. (i), we get
y=22P-152)7%+36(2) - 21
= y=16-60+72-21
=88 -81=7
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Also, when x = 3, then from Eq. (i), we get
y=20?-1503)7%+36 (3) - 21
=54-135+108 — 21
= y=162-156=6
Hence, the tangent passes through the points
(2, 7) and (3, 6).

Now, we find the equation of tangents to the
given curve.

. Slope (m,) of tangent at point (2, 7) is

m, :[Qz] =6(2)° -30(2) + 36
ax j(2,7)
=24-60+36=0 (1)

and slope (m,) of tangent at point (3, 6) is

m, = [ﬂ} =6(3)2 - 3003) + 36
dx )3 6)
=54-90+36=0
~. Equation of tangent at point (2, 7) having
slope 0 is
y-7=0x-2) = y-7=0=y=7
and equation of tangent at point (3, 6) having
slope 0 is
y—6=0(x-3)
=> y—-6=0=2y=6 (1
Hence, equation of tangents arey = 7andy = 6.

6 marks Questions

20. Find the equations of the tangent to the
curves y = x> —2x+ 7 which is

(i) parallel to the line2x—y +9 =0,
(i) perpendicular to the line
Git—Thy =13 Delhi 2014C
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Given equation of curve is

y=x*-2x+7 ..(i)
On differentiating w.r.t. x, we get
gy =2x -2 (1)
dx
(i) The equation of the lineis2x—y+9=0
— y=2x+9

which is of the form y = mx + ¢
. Slope of the line ism =2

If a tangent is parallel to the line, then slope
of tangent is equal to the slope of the line.

dy

Therefore, -~ =m
dx

= 2x—=2=2

=% X=2

When x = 2, then from Eq. (i), we get
y=2%-2x2+7
=% Ve 7 (1

The point on the given curve at which
tangent is parallel to given line is (2, 7) and
the equation of the tangent is
y—7=2(x-2)
=5 2x-y+3=0
Hence, the equation of the tangent line to
the given curve which is parallel to line
2x-y+9=0isy—-2x-3=0, §))
(i) The equation of the given line is
5y -15x=13
15x+13 13
= =3X + —
5 5
which is of the fromy = mx + c.
~. Slope of the given line is 3.

If a tangent is perpendicular to the line
5y -15x=13.

=

1
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Then, the slope of the tangent = —5'

.'.2><—2=_—1 =oh Xz~5—
6

When x = —2», then from Eq. (i), we get

5} (5
(-4
217
T 36
. The point on the given curve at which

tangent is perpendicular to given line is

(E %g) and the equation of the tangent is

6’ |
217 —1( 5)
Y e Rimen| B —

(1)

36 3 6
36y——217= —x+ 5
36 3 18
= 12x+36y—-227=0 (1)

Hence, the equation of the tangent line to
the given curve which is perpendicular to
the line 5y —15x =13 is
36y +12x — 227 =0. (1)
21. Find the equation of the normal at a point
on the curve x* = 4y, which passes

through the point (1, 2). Also, find the

equation of the corresponding tangent.
Delhi 2013

Given curve is x* = 4y

On differentiating both sides w.r.t. x, we get
dy dy x

2x=4— = ——=— 1
1 ax dx 2 &

Let (h, k) be the coordinates of the point of
contact of the normal to the curve x* = 4y.

Then, slope of the tangent at (h, k) is given by
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FXJ .
Ay 2

and slope of the normal at (h, k) = — -

Therefore, the equation of normal at (h, k) is

y—kz:h%(x—h) (i) (1)

"+ equation of normal in slope
: 1
formisy -y, =— —(x—x)
m

Since, it passes through the point (1, 2), so on
putting x =1 and y =1, we get

-2
2-k=——(00-"h
h )
2 »
= k:2+E(1—h) (i) (1)
On since, (h, k) also lies on the curve x* = 4y,
SO
h? = 4k (i) (1)
On solving Eqgs.(ii) and (iii), we get
h=2andk=1

Substituting the values of h and k in Eq.(i), the
required equation of normal is

y-—1=:?2£(x—2) = x+y=3(1)

Now, equation of tangent at (h, k) is

h
. T
y 2(x )

On putting h=2 and k =1, we get
y-—1=§(x—1)-—.> y—1=x-2

= y=x-1 (1)
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22. Find the equatuons of tangents to the
curve 3x% — y? = 8, which passes through

the point (-‘1 0).
3 HOTS: All India 2013

f (;) Flrstly, dlfferentlate the glven curve with respect

to xand determine d;y Then, find the equation of
i X
tangent at (x;, y;) and since it passes through |
given point (X, yo), so this point will satisfy the |
tangent and curve also

Given equation of curve is
3x*—y? =8 Q)

Get More Learning Materials Here : & m @&\ www.studentbro.in



On differentiating both sides w.r.t. x, we get

6x—2y-@~=0 =5 ﬂ=§>£

dx dx vy L
Equation of tangent at point (h, k) is
y—k=(dy] (x = h)
Ax Jip, k)
= y—kz%h(x——h) . (1) (D)

Since, it is passes through the point (:, O}

O—k—%(4—h):> _p =34
3 3

k
=3h* -k*~4h=0 (i) (1)
Also, the point(h, k) satisfy the Eq. (i), so we get
3h* —k* =8 .(iv)
Now, on solving Eqgs. (iii) and (iv), we get
dh=8 = h=2

On putting h =2 in Eq. (iv), we get
32°-k*=8 = k*=4

= k=2 (1)
Now, putting the values of h and k in Eq. (ii),
we get 321

yﬁ(i2)=—£2—(x—2}
— yF2=23(x-2) = y=23xF612
= y=+3xF 4 %)

It will gives four possible equations but out of
them only y=-3x+4 and y=+3x-4

satisfies the point (g ; 0]. Hence, there are two

required equations of tangent. (1)

23. For the curve y = 4x°> —2x, find all the

points on the curve at which the tangent
passes through the origin. Delhi 2013C
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Given curveisy = 48 - 2x° Y,
Let any point on the curve is (x; , y,).

=4 -2x i)
On differentiating both sides of Eq. (i), we get
B 12x% —10x* (1/2)

dx

Equation of tangent at point (x;, y;) is

_(dy
V — ¥, _(dx](xh ) ](x X;)
= y =y, =[1206)% =100x,)*1(x = x;) (1)

Since, it passes through the origin.
0 -y, =(12x% —10x)(0 - x,)
= Vi =02x7 —10x)x, ...(ii) (1/2)
From Eqgs. (ii) and (iii), we get
(12x7 = 10x)% = ¢ — 2%
= 2x6 —5x)) =232 - x?)
= 254 -4x)=0= x,=00r4-4x*=0
=% x; =0o0rx, =1 (1)
On putting the values of x;,=0, 1 and -1
respectively in Eq. (i), we get
Atx;=0=y,=0
At x, =1
= y=40°-200=4-2=2 , (1)
and at x; = (-1), y; = 4=1)® = 2(-1)°
=4(-1)-2(-1)=-4+2=-2 Q)]
Hence, all points on the curve at which the
tangent passes through origin are (0, 0), (1, 2)
and (-1, — 2). (1)

24. Find the equations of tangent and normal
tothecurvex=1-cos0,y =8 -sinBat

0= ¥is
4 | All India 2010
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i:? Firstly, differentiate the given curve with respect
| to 8 and then determine %at@ =X Further, use |
X
the formula, equation of tangent at (x;, y;) is
y=yi=mx-x)
and equation of normal at (x, y;) is

1
Y=n=—=—x-x)

m

i

Given curve isx=1—cos@andy =0 — sin 6.
On differentiating both sides w.r.t. 6, we get

g—;— =%(1—-cose)= sin @
and %z%(ﬁ—sine)ﬂ——cose

dy _ dy/de _1-cosé
dx dx/de sin@

1- cos =~ ot
At BZE, [iy—} = 4 = 1‘\/5
dx 9=z- sint L
4 V2
=2 -1 (1)

n .

T
Also,at 6==—x =1-cos—=1-——=
4" 2 2

4
T . & T 1

and e e B — e (1)
n=7% 4 4

Now, we know that equation of tangent at (x,y)
having slope m is given by
y—y;=m({x-x)

y—(j—%—]ﬂﬁﬂn[x—{%ﬂ

2
T oWz - 0220

= Y2 —— (1)
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4 2 V2
_} 1 =X(\/5—1)-—-(2+1_2\/5)

=% e Si—
g 3 72
[ (a— b)2 =a? + b?2 —2ab]
T 1 (32023
= ——t— = 2 =) ~—
("’ 2 ﬁ) =T — -

3— 22 T 1
= Xf\E—1)~—y=--————~+——
V2 4 2
Hence, the equation of tangent is
x{ﬁ—])-y:12_8fﬁ@n+4
4~/2
=1 x(8-—4\/5)—4«/5y=(16—\/5n—-8\/5} (1)

Also, the equation of normal at (x;,y,) having

1 . .
slope — — is given by
m

!

|

|
X

|
x
S

Y —V;

~v-(3-%)-F5(-2)

1
2 w2

2n — 27 — 4V2 + 4
y(ﬁ—ﬂ—( T ]
=P w2 —1

V2
=> 4\/5y(x/2——1}—2n‘+«/§n:+4\/_—4
=—4/2x+ 42 — 4
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— 4«/_x+y8 4\F J_n
= 4x/-x+(8——4f)y=n2—\/5) (1)
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