HOSSAM GHANEM

(21) 3.* Tangent Line; Vertical Tangent Line And Corner(A)

Example 1

Find an equation for tangent lineto the graph of  f(x) =

37 July 12, 2003 A

(x +1)%cosx ax=0

f(x) = (x+1)%cosx

f(0) = cos0 =1 P(0,1)
fNMx) =2(x+1) cosx — (x +1)? sinx
m= f\0) =2(1) cos0— 0=2

Solution

m |12 £(0,1)
y—y1 =mx—2x)
y—1=2x
y—2x—-1=0
Example 2 38 March 31, 2004
1.
- . @l : \ @
(a) Use the definition of derivativetofind f\(1) where f(x) AN
(b) Find an equation of the line normal to thegraphof fatx =1
Solution
1
f(X)=1+\/7
) @hociamy
/ 1+V1 2
fla = m B
1 1
o ORIV D AN 2(1”_)(1+r 2)
il )=tlim  ——1—— = lim = lim
-1 Rl xAPE = AL T 51 2(1+\/_)(x—1)
= lim 2_(1+\/_) = lim 1-vq = lim _(\/7_1)
x~1 2(1+\/—)(x—1) =1 2(1+vVx)x—1) *1 2(1+vx)(Vx—1)(Vx +1)
—1 -1
Ll 2(2)2 i8]
(b)
ot
f( 1Ir1 il 2 4
g p(13)
y—lyl =1n(x—x1)
G TG

8y—4=—-(x—-1)

8y+x—-5=0




(21) 3.* tangent line; vertical tangent line; and corner (A) P2

Example 3 34 March 23,2002
215
Find an equation of the line normal to the graph of  yy = 2 .|.;C Z ax=1
X+
Solution
e x?—7
ST ot
2x+1)(2x) — (xc—=7)(2
\ =
il Gl (2x + 1)2
at]sa—=al
—6
y=1+—o = 1-2=-1
i ik @) - _5+12 17
9 9
17
. m=—? p(l,—l)
Y= " =;n(x—x1)
y+1=ﬁ(x—1)
Example 4 54 November 16, 2009 A
1
Let fx) = X3 Find the x- coordinate(s) of the point(s) on the graph of f at which
x—2
(a) the tangent lineis horizontal  (b) the tangent line is vertical
Solution
X3
f(x)=x_2 2 le=R/{2}
i (o = 1
(x—2)<§x3>—x3 x—2—3x -2 —2x
f\(x): ( _2)2 = 5 = 5
X 3x3(x — 2)? 3x3(x — 2)?
G I
—2-2x=0 - x=1
IVl ] [

2

3x3 =0 - x=0
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(21) 3.* tangent line; vertical tangent line; and corner (A) P3

B _
Exam le S Showthat £ (x) = Mt has a horizontal tangentin[ 0,1 |
36 April 19, 2003 A b pehl

Solution
| e+ A4
e CE A DEE D@ D@
\ :x+13x—1—x—x+12x
i) (% + 1)2
£(0) = (1)(—1)1— (1)(0) :_—%: il G
2)2)-M2) 4-2 1
\(1) — = i
A= 2 =—— =35>0
f\(x) cont on [0,1]
~3c€(0,1) suchthat f\(c) =0 LV.T
=~ f has a horizontal tangent in [0, 1]
Example 6 33 October 25,2001 A
Find the points on the graph of £ at which the tangent lineis perpendicular to the line
7y +x =1wheref(x) = x>+ x>+ 6x—5
Solution
Latill Ay =1 m = _71
f :
f(x)=x3+x?>+6x—5
fAMx) =3x%+ 2x+6
» 3x2+ 2x+6=7
3x24+ 2x—1=0
Bx—-1Dkx+1)=0
X = % or x= —1
| W=
the points 3 ,f(g) , (-1,f(-1))
Example 7 40 August 7, 2011

(4 Points) Find the x — coordinates of the points on the graph y = 3x§ + 3x§ +1 Where

(a) thetangent lineis horizontal  (b) the tangent line is vertical

Solution

4 1
y=3x3+3x3+1
1 =2
y\=4x"3+x3
H4
y\=x3 (4x + 1)
\ (4x+ 1)
yr= 5
X3
EHSTARRAT 4x+1=0 S ox=—=

2

V.T if x3 =0 > x=0
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(21) 3.* tangent line; vertical tangent line; and corner (A) P4

Homework
1 | Find the equation of the tangent lineto the curve y = x(2 — x)? at point ( 2, 0) I
49 July 5, 2008
; Find an equation of the tangent lineto the curve y = alx [N atx =1
Vx +1
3 2 November 9, 1989
= | Let f(x) = x? + 3x + 4 Find an equation for thetangent line to the graph offaax=1
; . . 5x+7
4 | Find the equation of the tangent line to the curve y = o ,x # —1
== X
at point that are perpendicular totheline2x —y -7 =20
12 November 2, 1995
: : 4 ] X SecXx
5 | Find an equation of the normal line to the graph of the function  f (x) = 11 +
ax=0
46 July 5, 2007
6 | Find the equation of the normal line to the curve of
| y=x?+secxtanx a x = 0
51 November 24, 2008
2
Z Find an equation of the normal line to the graph of f(x) = i > atx = 3
X
§ Find the value of x at tangent lineis horizontal where f(x) = 3x%2 —2x + 1 I
42 March 29, 2006
O | Find the x — coordinates of the pointson thegraph of ~ f(x) = xt1
~ 2x2 — x+1
at which the tangent line is horizontal
40 October 28, 2004 A
10| . . 2 : )\ .
= [Findthe point onthegraph of  f(x) = - at which the tangent line is horizontal
X+
11 Suppose g(x) = x* —x3 + 3x — 11

Show that the graph of g has ahorizontal tangent line
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(21) 3.* tangent line; vertical tangent line; and corner (A) P5

Homework
4 1
Let X) =x3—x3—2
12 fx)
Find the points on the graph of f at which the tangent lineis vertical
35 October 31, 2002 A
3
1:3 L et f(x)=x5—x+7
Find the points on the graph of f hasavertica tangent line
34 March 23,2002
14 Let f(x) = x% i 7x§ + 2 Find the points on the graph of  f at which
(a) thetangent lineis horizontal ~ (b) the tangent line is vertical
42 May 5, 2008
15 51 | |
Showthat  r£(x) = (x + 1)% + x3 hasavertical tangent line
55 April 8, 2010
-1——6 (3pts) At what point(s) onthecurve y = x+/x isthetangent line
pardlel totheline 6x —2y4+7 =0 ?
56 July 10, 2010
3
17 |Let F(x) = X . Find the x- coordinate of the points on the graph of f at which:
P (2x+ 1)
a) the tangent line is horizontal
b) the tangent lineisvertica (4 points)
57 November 8, 2010
18 Find the x- coordinate of the points at which Fx) = xé — x% has
a) avertical tangent line,
b) ahorizontal tangent line. (4 pts.)
14 March 28, 1996
19 | Findthe x -coordinates of the points on the graph of y = x + sin®x — cosx at which

the tangent lineis parallel totheliney —x + 2 =0 and x isintheinterval (0, 2m)
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(21) 3.* tangent line; vertical tangent line; and corner (A) P6

19 14 March 28, 1996

Find the x -coordinates of the points on the graph of y = x + sin?x — cos x at which
the tangent lineis parallel totheliney —x +2 = 0and x isintheinterval (0, 2m)

Solution

L: y—x+2=0 m=1

y = x + sin®x — cos x

dy . :
— =1+ 2sinxcosx + sinx
dx

. 14+ 2sinxcosx +sinx =1
2sinxcosx +sinx =0
sinx (2cosx+1)=0

-1
Sinx = 0 or cosx = -

Sinx= 0 - x=0 or x
-1 T

— . = |

cos x 5 a 3

HOSSAM GHANEM 65168855 ale alua




