
Lesson 13 : Implicit differentiation
Explicit fnntions :

y
= 32C fix > = Locos / 2x] -11 ✓

Implicit function : f- ix.g) = 0 .

Examples ③ Sin / x -13g )= Zay① J
- 32<=0

② 342=1+5×2 ④ e
"

't
= 2x

① g-
3x=0 .

%dx= ?

[ g- 3×3--1=10 ] d¥=3

day -3%1×1=0 y
- 3x=o

y
= 3.x

ᵈ¥ - 3
= 0

F. =3 ✓
② find equation of tan . line to 2×4=442+6×2
at 12,52)

.

y
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y ,
= mlx - x ,

)

in : slope = derivative at ( 2 ,E) m=dᵈ¥|,2
IX.
, y ,
) : point on the line 12

, G) ✓

( 2x " ] = [ 4y2 + Gai ]



8×3 = 4¥
,

/ y
' ) + 12 >c

8×3 = 4 . 2 (
y
)
" '

• 9¥ +12 x

out : gcu ) = uz
in

:

y
2 (
y
)

'

.

dy
dx

8×3 - 12.x = 8g • ¥4
d

¥
.

-

- ˢ%j
d¥ /

, ,
,
,,

= 812%2-12-2 = = ¥
iij

y
- ra = ¥ ( x - 2) ✓

③ sin / x -13g )
=

Zxy find ᵈHdx

d- [ sink -13g )] = [ Espdx

cos / ✗ +3g) / I +3# =

2g + 2x#
dx

cos ( x -13g )
+ 3 cos /x -13g)dᵈ¥ = 2g + 2x 8¥

cos ( x -13g ) - 2g
= - 3cos( ✗ + 3g ) 9¥ + 2x dd¥



cos (x -13g
) -

2g
= ( - 3 cos lx -13g )

+ Zx ) 8¥

:* :::::÷:→ ✓

④ e
" Y = 2x find ᵈY/dx

out : glu) = e
"

[ e 't ] = [ 2x ]
in :

xy

early + ✗¥)= 2 ¥ / xp -- lay + x :&

ye
"Y

+ xe "Yᵈ¥ = 2

xe "Y :# = 2-ye
"
Y

¥=2¥:g ✓

⑤ tan / "/g) = 10x , find % /dx

[ tan / "'g) ] = [ lox ]

secy ;-) • ¥1;] = to

¥1 ;] = "&_y±%I



see (F) • Y-×ᵈHI
= 10

ya

y-xyT = se÷ip
= locos

'

/ '' ly)

Y
- x 8¥ = 10g

'
cos
' ( 4g)

- x :# = toy cost
" /g) - y

:& = Y-'°y÷Y"# ✓

⑥ 5cosx sing
= I find dyldx

d¥fsx sing]
= ¥11 ] = 0

-5sinxsiny-s-cosx.dz/sing ] = 0
-

s-sinxsiny-s-cosx.co ( y )
. :& = 0



7lw12# particle traveling on a line

position : s /f) = t
'
+ 1871-2

a) What is acc? R.ec = derivative

ace . alt ) = Roc . of velocity
VI.

✓ ( t ) = R.o.c. of position .

V/ t ) = s
'/t ) = 111-2 + 374T

a ( t ) = ✓
'

It ) = 221-+374 ✓

f) What is acc . when velocity = 9537ft/s .

9537 = 111-2 + 374T

0 = 111-2+3741--9537

0 = 1-2 + 341--867

1- =
-34±/342g-4a#

=

-34±J11-34c#-
= -34+-2/-4627
= -34+-2-68 =

-

÷ or 3%
= * or



all > ) = 22117 ) + 374=748 ff/S2 .

÷÷
Explicit functions :

y= fix > , y=3sinlx)

g
(a) = 1oz + ✗

314

Implicit function : fix . g)
= 0

Examples

① y -32=0 ③ sin / ✗ +3g )
= Zxy

② 3y2 = 1+5×2 ④ eat = 2x

① y
- 3x=O find dfldx .

[
g- 3×3=8×10 ]

y = 3.x

g) -1%1-3>c) = 0

¥
.

=3

4¥ - 3 = 0

¥
.

-

- s /=
✓



② find the equation of tan
.

line 2x "=4g2 -16>5
at 12,52 ) .

y
-

y ,
= m Ix - x

,
)

m : slope = derivative M = 8,7 / (2.*)
I ×

, , y ,)
: point on ton .

line (2
,
E)

[ 2x" ] = [ 4g
≥ +6×2 ]

8×3 = 14g
' ] + 16×2 ]

out :glu >
=4u2

8×3 = 4.2 ly I
• 9¥ + 12.x

in : y

8×3-12 x = 8g - 8¥
d

,

= 8×ˢgg-
dd.to/,z.r,--8-23g#?-2--G4g--Y--Fz--IE

÷ j
'

y
- 52 = ¥ / a - 2) ✓



③ sin / ✗ +3g )
= Zxy find dyldx

[ sinlxtsgs ] = 2yw]

cos ( x +3g )
• [ act 3g ]

= 2.
y
+ 2x - 8¥

cos / x -13g ) ( I + 3%-1
,

) = 2g + 2x 4¥

day / y ] = ' f. (g) =# fan)=f%. > -1-1

cos /✗ +3g ) + 3 cos
/✗ +3g) 4¥ = 2g + 2x elfda

cos ( x -13g )
-

2g
= -3 cost≥ -13g )d¥ + 2x 8¥

cos / ✗ +3g )
-

2g
= ( -3 cos /✗ +3g

) + Zx ) ¥4

dy = coslx+3y ✓
dx -3cos ( x -13g)

+ 2x



④ tan 1 "/g) = 10x dyldx ?

tan / "ly ) ]
= 110 ≥ ]

Sei(F) •¥1;-] =
10

¥1 ;-] =

t.y-yz.dz/a..sec2(Eg).Y-xy!Y/I=,oy-xy!Hdx-
= se÷;, = locos

' /±y )

y
- x 8¥ = loge coil Eg )

- x ᵈ¥ =
-

y
+ ioyzoos

" Eg )

ddLz = Y_'°§cos42# ✓


