Week # 09

PIEquation Of Tangent
P@IEquation Of Normal

Oy —¥o) = m(x — x,)

LIEquation Of Normal:-

= ¥o) = = (x — x0)

Tangent
Line

(I Questions:-

1. Find the equation of Tangent and Normal

y=x% AtaPoint (2,4).




Sol: —
y =x*
Differentiate w-r-t ‘x’

d d

=2
dxy dxx

dy_

- =2
dx x

Equation of Tangent line Equation of Normal Line

¥ = ¥o) = m(x — Xo) (V= ¥0) = = (x — x0)

Yxg=2,y,=4, m=4 “xg=2,y,=4, m=4
(y—4) = 4(x - 2) -4 ==(x—2)
y—4=4x—8 4(y —4)=—-1(x—2)
y=4x—-8+4 4y — 16 = —x + 2

ty=-x+2+16

4y = —x + 18

2. Find the equation of Tangent and Normal
y=x3 AtaPoint (—%, —é).
Sol: —

y=x




Differentiate w-r-t ‘X’

d B d 5
dxy N dxx
dy

2
I 3x

Pt—1
ux—2

dy 1,
ax =30

dy

ax 0@

3
4

m =

Equation of Tangent line 1 Equation of Normal Line
-1
Oy —¥o) = m(x — x) O — o) =;(x—x0)
1 1 1 1

3 3
v X =75, Yo = T m=7 Y Xo=T7 Yo = T m=7

G-y == G- == (=)
4y +H=30+D ==1(x+3

4 3
4y+§—3x+5




3. Find the equation of Tangent and Normal
y =xe* AtaPoint (1,e).

Sol: —

y = xe*

Differentiate w-r-t ‘x’

m=x.e* + e*(1)
m=x.e*+ e*
Putx =1
m=1lel+ et
m=e+e

m = 2e

Equation of Tangent line Equation of Normal Line




(v — ¥0) = m(x — xo) (v = o) = = (x — x0)
-.-xozl,yoze,m=2e -.-x0=1,y0=e,m=26
(y—e)=2e(x—1) y-e)=—(x-1)
y—e = 2ex —2e 2e(y—e)=—-1(x—1)

y=2ex—2e+e 2ey — 2e?=—x+1

2oy = 28 Zx+1

4. Find the equation of Tangent and Normal
y =sinx  AtaPoint (%,%)
Sol: —
y =sinx
Differentiate w-r-t %’

d _d |
dx —delnx
dy

— =cosx
dx

Put x = =
utx = —
=%

n 0
m = cos g or m = cos30

Equation of Tangent line Equation of Normal Line

(v — ¥o) = m(x — xo) ¥ = ¥0) = = (x — x0)




e LT 1
'xo—g;J’o—; -5

G- =2x-D
20y —3) =V3(x— D)
2y—§ = V3x - V3%
2y —1=13x—3%

2y=\/§x—\/§g+1

2y =V3x—V3Z+1

5. Find the equation of Tangent and Normal
y =xsinhx  AtaPoint (0,0).
Sol: —
Yy = xsin hx
Differentiate w-r-t %’

k., - d(' hx) + sin h d
) =Yy sin hx) + sin xdx(x)

d_ic] = x.co0S hx + sin hx(1)

m = x.cos hx + sin hx
Putx =20

m = 0.cos h(0) + sin h(0)

\/§y—£=—2x+/{7z
2 4

\/§y=—2x+§+

V3

2




m = 0.(1) +0)

m=20

Equation of Tangent line Equation of Normal Line

(v — ¥0) = m(x — xo) (v = ¥0) = = (x = x0)
“xg=1,y,=0, m=0 “xg=1,y,=0, m=0
(y—0) = 0(x—0) (y=0)==(x-0)
o0y—0)=-1(x—0)
0=-x+0

x=0

6. Find the equation of Tangent and Normal

x*+y*=2  AtaPoint (1, 1).

xt+y? =2

Differentiate w-r-t ‘x’

d
Tx (x*+y?) =2

d 2+d , 5
dxx dx”  dx




Putx=1&y=1

me L
7
m=-—1

Equation of Tangent line Equation of Normal Line

(= ¥o) = = (x —x0)

7. Find the equation of Tangent and Normal
x*+xy=0  AtaPoint (1,—1).
Sol: —
x2+xy=0

Differentiate w-r-t ‘x’




d 2 4 _ d 0
d 2+[ d()+ d ]—O
dxx xdx Y ydx(x) B

dy _ _ v _ _
2x+[xa+y(1)] =0 =>2x+x—-=-y

Putx=1&y=-1

1) 2
m= /1/ -
m=1-2
m=-—1
Equation of Tangent line Equation of Normal Line

¥ = ¥o) = m(x — xo) (v = o) = = (x — xo)

‘.‘x0=1,y0=—1,m=—1 '.'x0=1'y0=—1,m=—1

G- (=1) = —1x - 1) - (1)) = §<x ~1)

y+1l=—-x+1 y—1=1x-1)

y=x—-14+1
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