HOSSAM GHANEM

(23) 3.7 Implicit Differentiation (A)

29 July 25th, 2002

Example 1 x+xy+2 _ d
& Let x=—}2] Find £ ay=1
y dx
Solution
xX+xy+2
X:T
y2(1+y+xy\) = (x + xy + 2)2yy\
S = "
at y=1
_x+x+2
~ 2 I
x=2x+2
=" =2

1_(2—2y\)— (-2-2+2)2y\
- 1
1=2-2y\+ 4y\

2y\ = —1
1
y\ = )
| 40 May 3, 2007
Example 2
b Useimplicit differential to find y\\ if x? + y* = 16
Solution
x2+y*=16
2x +4y3y\ =0
Y —2x
VAT 4_3/3
" 4y3(=2) + 2x - 12y?y\
y =
16 y®
—2x X
y\\ 1 —8}’3 +24xy2 ' 4__y3: —83’3 a3 0 1 W_ —8y3 _ 12xy—1

16 y®© 16 y© B 16 y©




(23) 3.7 Implicit Differentiation (A) p2

1
Useimplicit differential to find Z_ AV b vl ==

Solution

Example 4

Useimplicit differential to find d—y if 3xy = (x3 +y2)%

dx
Solution
3xy = (x3 + yz)g
3y +3xy\ = %(x3 + yz)% (3x% + 2yy\)
3y + 3xy\ = gxz(x2 + yz)% + 3y(x3 + yZ)% y\
3xy\ = 3y(xd +y2)7y) = ;xz(x2 Fy2)7 -3y
y\ [3x — 3y(x® + yz)%] = ;xz(x2 +y2)7 =3y
i3

9 1 112
SA [Exz(xz +y?)2z — 3y] [3x — 3y(x3 +y?)2
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(23) 3.7 Implicit Differentiation (A) p3

35 December 16, 2004

Find equations of the normal lines to the graph of equation
4x + y? + (xy)? =6

at the point whose x-coordinateis 1

Example 5

Solution

4x +y2 + (xy)2 =6
at x=1
44+y24+y2=6 = 2y?% = a2 -= >y= +1
p1(1,-1) , p2 (LD
4 4 2yy\ + 2xy? + 2x%yy\ =0
at x=1, y=—1
4—-2y\+2-2y\ =0
—4y\ +6 =0

3

e
-2

pl(lr_l) , m= —
YT y1=m2(x— x1)

at x=1, y=—1
442y\+2+2y\ =0
4y\ = —6
-3
\— _°
Y=
2
p2 (1,1) ,[(m = §
y—yi=m(x— x1)

1= 2-1)
y - 3T

wl N

Show that the tangent linesto the graph of 3x — 2y + x3 + x2y = 0

Example 6 and x? — 2x + y? — 3y = 0 at the origin are perpendicular to each other
Solution
3x =2y +x3+x%y =0
3—2y \+3x2+ 2xy+x2y\=0
at (0,0)
3
3-2y\=0 ek | > m = 5
x2—2x+ y*—3y=0
2x —2+2yy\— 3y\ =0
at (0,0)
< A2 —2
_2—3y:O ::)y:? .::)mzz?
_3.72_
mq mz—z 3 =

~ L, is perpendicularto L,
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(23) 3.7 Implicit Differentiation (A)

p4

25 December 10, 2000

Example 7 |Find the point (s) at which the tangent line to the graph of 3x? — 2y? = 1
isperpendicular totheline2x +3y+1=10
Solution
up
Li: 2x+3y+1=0 Dmlz?
3x2-2y%? =1 - (1)
6x%2 —4yy\ =1 = \—6_x2 3_xz
sl | = Y ane Hlir G
—2 3x?
my-m, = ?E = —1
xZ
S | = x2=y - (2)
from (2)in (1)
3y —2y? =

2y2—3y+1=0 = Qy—-1Dy—-1)=0

2
1
x=i—2 or x= t1

the points  : (—i,1> ,(% ,%) sl (D)

47 December 22, 2009
Find an equation for the tangent line to the graph of
(x +y)? =1+ x%y?
at the point whose x —coordinateis 0

Solution

(x +y)? =1+ x2y?
x=0 = i : =>y= +1
the points  : p,(0,—-1), p, (0,1)
2(x +y)(1 +y\) = 2xy? + 2x2yy\
at p,(0,-1)
2-D(1+yV) =0 = 1+y\=0
y\= -1 = m; = —1
pl(oﬁ_l) my = 71
y— y1=m(x—x)
y+1l= —x
~ y+1l+x =
athil| s | 1)
2(D(1+yY) =0 = 1+y\=0
y\= -1
p2 (0,1) 713l
y— y1=m(x—x;) SOeT= —Xx

y+1l—x =
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(23) 3.7 Implicit Differentiation (A) p5

Find the points on the graph of equation 18 December 3, 1998
Example 9 _ AL
x? —2xy + 2y? =4  atwhichthetangent lineis horizontal
Solution
x2=2xy+2y* =4 — (1)

2x — 2y — 2xy\ +4yy\ =0
y\(4y — 2x) = 2y — 2x
2y 2x
y' =
4y — 2x
H.T at 2y —2x =0

x=y (2) -

from (2) 1n (1)

x%— 2x%>+ 2x% =4

x2 =4 =x = 12 Qy:iz
the points : p,(—=2,-2), p2(2,2)
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(23) 3.7 Implicit Differentiation (A) p6

where the slope of the tangent lineis —1

Homework
. \ . dy
Find y Find I
il x2+y?2=4 I
2 | =y -y=0 |
3 (y+3x)2=4x=0 |
4 (x2 +3y2)35 =« I
5 x3+y3—3xy=0 I
6 | xy+(x+y)3= 26 May 10,2001 |
] dy . 3
7 Find [7'< Sabes SR y=="(x T+ ylr'=J1
—_ dX
1 Find the equation of the tangent line to the graph of 5x2? + 4y? = 56 at the point ‘
16 July 30, 1998
2 2
2 Find the equation of the tangent line to the curve% + y: =1 atthepoint P(0,-2)
17 August 4, 1998
2 2
3 Find the equation of the normal line to the curvex: + % =1 atthepoint P(2,0)
41 July 19, 2007
4 | Show that the curves x* + y* = r? and y = mx are orthogonal (meset at right angles)
| foral constantsr # 0, m # 0
5 Find the point(s) at which the tangent line to the
= | graph of 3x? — 2y? = 1 is perpendicular to theline2x + 3y + 1 =0
6 Find all the point on the graph of x2y? + xy = 2 ‘

23 April 27,2000

{ |Let f and g befunctionsfor which f\(x) = g(x) and g\(x) = f(x)
for all x . Show that f2(x) — gz(x) is a constant function
27 August 2, 2001
8 | Find an equation of the normal lineto the curve x® + 2x?y + y* = 1 at the point

P(1,0)
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(23) 3.7 Implicit Differentiation (A) p7

Homework

6 January 6, 1993

9 |Letybeafunction of ximplicitly defined by 3x* — xy? + 2y = 12 Find the equation of
normal line to the graph of y at the point (2, 0)
9 January 9, 1994
10 | Lety beafunction of x defined implicitly by xy(xy + x +y) =1
___| Find the equation of the normal lineto thegraphof yat x = 1
1 November 1987
11 Assuming that the equation x3y3 + yx? + y + xy? = 3 determinesimplicitly a
== | differentiable function f suchthat y = f(x). Find an equation for the normal to
thecurveat (0, 3)
4 May 19, 1992
12 | Find the equation of the tangent line to the graph of x3 + y3 — 4xy = 0
~ |atthepoaint (2, 2)
Assuming that the equation x3y3 + yx? + y + xy? = 5 determinesimplicitly a
1=3 differentiable function f suchthat y = f(x). Find an equation for the normal to the
curveat (0, 5)
5 July 13, 1992
14 | Find an equation of the normal lineto the graph of y° +xy* + x* +3 =10
at thepoint (1,—2)
15 |30 May 15th, 2003
== | Find an equation of the normal lineto theg_jraph of xy+(x+y)3+1=0atx=0
14 December 18, 1997
16 | Find the equation of the tangent line to the graph of (x* + y*)* = 4xy
at thepoint P(1,1)
x +
17 | Useimplicit differential to find A if| 92 4
oqmnn dx xX—=y
18 | Useimplicit differential to find Z_y if Vx+.,y=4
" X
23 April 27,2000
19 . dy c u+ 2 2
T Hnd o\t= sa =9 Iven that = = I
dt “ y u—1 u (3\/E 7)
20 Find the equation of the normal line to the graph of the equation /x + \/§ = 3 atthe

point wherex = 1
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(23) 3.7 Implicit Differentiation (A) p8

Homework

21 Find the points, if any ,on the graph of y2 —6x% +4x+1 =0

== | at which the tangent lines have slop 4

Find the points, if any ,on the graph of y2 —6x% +4x+1 =0

:1 at which the tangent lines have slop 4
Solution
y2 —6x*>+4x+1=0 - (1)
2yy\— 12x+4=0
12x —4
y\ =
2y
6x—2
m:
6x—2_
y
6x—2 3x-—-1 )
= - —)
y 2 5 (2)
(2)in (1)
3x — 1\?
( 5 )—6x2+4x+1=0
9x% —6x + 1
f—6x2+16x+4=0
9x2 —6x+1—24x2+16x+4=0
—15x24+10x+5=0
3x2 -2x—1=0
Bx+1Dx-1)=0
i
X=—§ or X =
o -1-1 ) _3—1_1
Y A g TV i or BT

The points (—é,—l) & (1,1)
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