HOSSAM GHANEM

(24) 3.7 Implicit Differentiation(B)

60 (E)i:(tgggrglle 15011 (4 points) Let f(x) = x° tan® x + y/sec(2x) . Find f'(x).
Solution
F7(e) = 322 tan? 2 2°- Ztatipsec? % + - Sech/zs";%m)
Example 2 | Find Z_z i %:1”4
: Solution
1 :-C}s]ecy kaued

xy? = (1+yHA +secy)

xy3 =1+secy +y*+y*secy

3 4+ x-3y2 NE \ 34\ 3 \ 43 \
y x:3y“y'\=secy tany y‘+ 4y°y‘\+4y> secy y'\+y“secytany y
y\[3xy? —secy tany — 4y3 —4y33’ secy —y*secytany] = —y3

-y

\ =
y 3xy? —secy tany —4y3 —4y3 secy —y*secytany
: ey 0! 3. o
Example 3 | Find - i Gy’ +y) =x
X

Solution
tan®(xy? +y) = x
3tan®(xy? + y) sec2(xy? + y) - [y* + x - 2yy\ +y\| =1
1
3tan?(xy? + y) sec?(xy? + y)

y2+y\2x+1) =

1
y\2x +1) = §cot2(xy2 +y) cos?(xy? +y) — y?

%cotz(xy2 +y) cos?(xy? +y) — y?
2x+1)

y:




(24) 3.7 Implicit Differentiation (B) p2

44 December 21, 2008

Exampled| 4 d2y
Find — and = ax=0,whee 2y+sin(xy)=1.
dx dx?
Solution

2y +sin(xy) =1
at x =0

1
2y+0=1 =y = >

2y +sin(xy) =1
2y\+cos(xy) [y +xy\] =0
2 y\+ vy cos(xy) +xy\ cos(xy) =0
y\[2 + x cos(xy)] = —y cos(xy)
\_ —ycos(y)
2 + x cos(xy)

e L O S
2 2 4
i | [2 +x cos(xy)][—y\ cos(xy) + y sin(xy) (y + xy\)] + y cos(xy) [cos(xy) — x sin(xy) (y + xy\)]
AT [2 + x cos(xy)]?
1 =il
W R2+OFmo]-zmi-0 1-7 3 1
Al 2+ 0]2 N R4 &

43 July 19, 2008

ExamQI @ 5| Find an equation of the normal lineat x = 0 to the graph of
y3 4+ ysin(x) — cos(xy?) =0

Solution

y3 + ysin(x) — cos(xy?) =0
at x=20
Y 4+0—-1=0 >y=1
3y%y\+y cosx + y\sinx + sin(xy?) - [y? + 2xyy\] = 0
p(0,1)
3y\ +1+0+0=0
-1

Y=

m=3 , p(0,1)
y—yi=m(x—x)
y—1=3x
y—3x—1=0
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(24) 3.7 Implicit Differentiation (B)

p3

36 Dec 15, 2005
Exampl @ 6| Find an equation of the normal line
at x = 0 tothe graph of sec?(m + x) + sin(xy) +y =0

Solution
sec?(m+ x) +sin(xy) +y =0
at x=0
sec’m+sin0+y =0
125 = 1)) =y =41
2 sec(m + x) - sec(w + x) tan(w + x) + cos(xy) [y + xy\| + ¥\ = 0
2 sec(m) - sec(m) tan() + cos(0) [-1+ 0] +y\ =0
0—1+y\=0
y\=1

m= —1 & p(0,—-1)
y—yi=m(x—x)
Y= L
x+y+1=0

39 December 14, 2006
Example 7 | Find an equation of the tangent line to the curve of
2y + y?tanx +sin(x?y) —2=0 atx =0

Solution

2y + y*tanx + sin(x?y) —2=0
at x=0
2y +0+0-2=0
2y = 2 = y=1
2y\ + 2yy\tan x + y? sec? x + cos(x2y) [2xy + x%y\| = 0
r(0,1)
2y\+ 0+1+ [0]=0
\ _ 1
Y ik

9.
elin & p(0,1)
y=yi=mx—x)

1
y—1=—5x
i e T
Xl Dyl sl ==/ 0)
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(24) 3.7 Implicit Differentiation (B) p4

52 July 23,2011 A
Example 8 | [ 4 Points] Find an equation of the normal lineat x = 0 to the graph of
xy? + ysin(x) + y3 =

Solution

xy? +ysin(x) +y> =1
ax=20
y? = - y=1
y2 +x - 2yy\ + y\sin(x) + y cos(x) + 3y?y\ = 0
p(0,1)
1404+0+1+43y'\=0
L3
Y B

2
p(0,1) ey

&N\
| 1108810

\Y,
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(24) 3.7 Implicit Differentiation (B) p5

at thepoint P(0,1)

Homework
. \ . dy ‘
Find y Find I
1l sin(x2y?) = x I
2 cos(x +2y) =0 I
3 M| 51AE) I
2 _ cosy

é ¥ 1+ cscy ‘
5 | o) =v2x +1 sec?(5 — x?) 41 July 19,2007 |
6 | Ji+sind(xyd)=y |

9 December 12, 1996
1 |If yisafunction of x defined implicitly by cos(xy) + 2y + y*tanx = 3

then find the equation of the tangent line to the graph of y when x = 0
2 6 9 May 1996
= Find an equation of tangent lineto the graph of y + y?sinx + sin(xy) =1l atx =0
3 Find an equation of tangent linesto the graph of xsiny + cosx + y2 =5
= when x =0

4 15 December 1994
4 | Find the equation of the normal line (lines) to the graph xy + tanx 4+ y* =9

at the points on the g_;raph where x = 0

11 May 15, 1997 & 13 May 15, 1997
5 | Find an equation of the normal line to the graph of the following equation

xsiny +xy+y—mn =0 atthepoint whose x-coordinateisO
6 Find the equation of the normal lineto the graph x2y + siny = 2m
= ] at the point whose x-coordinateis 2m

23 April 27, 2000
L F nd “Xir i iiiciy e ned by x tan (2)-1=0
dx y X

3 Find an equation of the tangent line to the curve 3y3 + 4xy — x?siny = 3 ‘
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(24) 3.7 Implicit Differentiation (B) p6

Homework
9 22 December 7, 1999
= Find an equation of tangent lineto the graph of y + y? tanx + sin(xy) =lax =0
33 May 6, 2004
10 | Find an equation of tangent line to the graph of tan?(x) — cos(2x) —y* =0
at the point whose x-coordinateis
31 July 31st, 2003
1 Find an equation of the normal lineto the graph of y = x? + xsiny + % ax=20
12 Find an equation of the normal line
=£ | atx = 0tothegraphof y3 + ysin(x) — cos(xy?) =0
28 Dec 20, 2001
13 | Find an equation of the tangent line to the graph of x?y + sin(xy + y%) = x + 2
at the point whose y-coordinate is 0
Find an equation for tangent line to the graph of the function given by the equation
14
- _T nepoint (Z,%)
xcosy-l—ycosx—2 at the poin 53
11 August 11, 1994 A
15 | Find the equation of the tangent line to the graph of the equation
il | Jxy +tan(1 — x?) = 1 at the point whose x —coordinate is 1
7 June 17, 1993
Let y be afunction of x defined implicitly by x sin2y = y cos 2x Find the equation
of
16
the normal line to the graph of y at (E E)
12 July 25, 1996, 1995 & 7 July 25, 1996
17 Find the equation of the tangent lineto curve 1 + 16x2y = tan(x — 2y) at the point
=1 T
(3:0)
1 December 3, 1992
18 Find an equation for tangent line to the graph of the function given by the equation

xsiny + cosx + y> = 5whenx = 0
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(24) 3.7 Implicit Differentiation (B) p7

Homework

=

Find an equation of the tangent line to the graph of function f(x) = secxtanx + 1
ax=0

S

3 December 30, 1991
If 2y + sin(xy) = —1 + tan x. Find the equation of the tangent line to the graph of y
ax =20

=

Find the equation of normal line to the graph of the function given by the equation
3y* + 4x — x?sinx = 4 at the point (1, 0)

10 June 6, 1994
Find an equation of the line normal to the graph of cos(x + y) + x?y?* —x =0

at the point (0 g)

37 May 4, 2006
Find an equation of the normal lineat x = 1, to the graph of
x%y + sin(xy —y) = 2.

46 August 1, 2009

Find an equation of the normal line to the curve sec(x?y) + Jx2+y —x =3
ax =0

Find the equation of the normal line to the graph
y ++/1+ xy + tan(xy) = 1 at the point whose x-coordinate is 0

34 July 22, 2004
Find an equation for the tangent line to the graph of y? = x3y% — xsiny
at thepoint P(1,m)

48 Sunday 9 May 2010
Find an equation of the tangent line to the curve
x2y? —2x =4 — 4y
a thepoint (2,—-2). [4 marks]

49 July 24, 2010
(3 Points) Find an equation of the normal line to the graph of the equation
(x2 +y%)2 =5xy + 15
at thepoint P(1,2).
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(24) 3.7 Implicit Differentiation (B) p8

Homework

50 22 December 2010

29 | (3pts) Supposeacurveisgivenby x*y+5 = —%xy3. Find the slope
of the tangent line to the curve at the point (2,—1)
51 8May 2011
30 |[3pts] Find an equation of the tangent lineto the curve x® + 2y> = 4xy + 2. at the
point P(2,1)
31 July 31st, 2003
31 | Find an equation of tangent line to the graph of sin®(xy) + 7 =y +x
at the point whose y-coordinate is 0
32 38 July 17, 2006
== | Find an equation of the normal linetothecurve: tan(xy) + ., /x+y =1 ax =0
. ay-s .
33 | Find == iFSiitanxy"=xy

dx

31 July 31st, 2003

31 Find an equation of tangent line to the graph of sin3(xy) + m =y + x
— at the point whose y-coordinate is O
Solution

sin*(xy) +m=y+x

at y=0

X =T

p(w, 0)

3sin?(xy) - cos(xy) - [y + xy\] = y\ + 1

p(m,0)

0=y\+1 = y\= —1

p(m, 0) m= —1

y=yi=mx—x)
y—0= —(x— m)
y+x+m=0
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(24) 3.7 Implicit Differentiation (B) p9

38 July 17, 2006
32 Find an equation of the normal lineto thecurve: tan(xy) +/x +y =1 a
x=0
Solution
tan(xy) + J/x+y =1
at x=0
0+ ﬁzl =>y=1
1+y\
2(xy) - |y + 2y + =g
sec?(xy) - [y + xy\] S
r(0,1) .
v,
1-[14+0]+ 20 =0
24+1+y\=0 - y\= -3
1
p(0,1) m=z
y—y1=1m(x—x1)
y—l: §x
3y—3=x
3y—x—3=0
: dy .
33 Find — if tanxy = xy
Ty dx
Solution
tanxy = xy

sec?(xy) - [y + xy\] = y+xy\
y sec?(xy) + xy\sec?(xy) = y + xy\
xy\sec®(xy) —xy\ = y —y sec®(xy)
\_ Y~y sect(xy)
x sec?(xy) —x
_ y(@ —sec*(xy))
~ x(sec2(xy) — 1)
y

X
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