HOSSAM GHANEM

(22) 3.* Tangent Line; Vertical Tangent Line
And Corner(B)

60 October 31, 2011
(4 points) Let f(x) = x7/3 — 7x'/3 . Find al the point on the graph of f at which

Example 1 (a) the tangent line is horizontal

(b) the tangent line isvertical .

Solution
f(x) Ll x7/3 A 7x1/3

AUA2 all7 _§ 7(x? -1
f\(x) = e 3 :—x_§(x2 e 1) — ( 5 )
3 3 2
3x3
HTat x2—-1=0 - x=+1

4
VIIRGaH | | (23 ]|=10 - x=0

$
3

X

Wl

Example 2 51 November 24, 2008

Show that f(x) = |sinx|, hasacornerin (-, )

Solution

sinx If 0<x<m
Lz |88 0 If x=0
—sinx If —m<x<O0

A= iy SOTIO S osma e e

FO—f© _ smx=0_ sinx
x)—f(0 sinx — 0 sin x

\ T = i _— i = 1 e
AT xlg(r)1+ 0 xlg(r)l+ i) xlggl+ X

W
= fM07) # fM0)

~ fhasacorner at x =0, in(-m,m)

Example 3 52 April 9, 2009 A
2
Show that the graph of f(x) = x3 has avertical tangent line
x—1

Solution

wIN

X
2ol 1 2 1

2 4ol 2 o (2 2
(x—l)-§x3 —x3 X3 (g(x—l)— x)_—s—(x—l)— X

T2 N ATERY) [ 1

(x=1) (x—=1) x3(x — 1)2

lim f\x) = o
x—0
it leant! | dijx = 0
~ f has a vertical tangent line at x =0

x#1

f&) =

i) =




(22) 3.* tangent line; vertical tangent line; and corner (B)

P2

Example 4

23 April 27,2000

Let f(x)=ﬁ Find all x at which the tangent line to the
graph of f isPardlel totheline 4y —x—-3 =0
Solution
L: 4y—-—x—-3=0 m=l
. X
f(x)=x(?1) '
\ _ x + —x:
NG (x + 1) (x + 1)2
= R
T(x+1)2 0 4
(x+1)>=4
x+1=42
x+1=2 or x+1= -2
sl =11 or X =4i=3
Example 5

: : : 1l
Find equations of the lines of slope —4 that are tangentsto the curve y = —,

31 Juneb, 2008

X
Solution
_1
J’—;l
\ = =
y X
—1
RE Tt
1
x2=Z
- 4B
} BN 1 o
— or x = —
Ly = =2 or y=2
1 1
sm=—t n(z32) w32
y—y1=m(x—ic1)
Li: y+2= —4(x+z)
y+4x+4=0
1
L,: y—2= —4(x—z)
y+4x—4=0
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(22) 3.* tangent line; vertical tangent line; and corner (B) P3

Example 6 34 June 21, 2009

Show that the curves f(x) = x? and g(x) = —x? + 4x — 2 have the same
tangent line at their point of intersection

Solution

Intersection point at
fl) = gk)
wox2 = —x%+4x -2

n2x% —4x+2 =0

~x2 =2x+1 =0

(x—1? =0
il =i
= 2 S AW =2
g\(x) = —2x+4 - g\(1) =2

A = g\1)

=~ the curves have the same tangent line at x =1

Example 7 07/12/2011

(4 points) : Find an equation for the tangent lineto thecurvey = 2 + sin(xy) ax =20

Solution

y = 2 + sin(xy)

Ylx=0 = 2 + sin(0)= 2
y\ = cos(xy) (y + xy\)
y\ = cos(0) (2+0) =2
~p(0,2) m=2
y—y1=mlx —x)
y—2=2x
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(22) 3.* tangent line; vertical tangent line; and corner (B) P4

Homework

=

47 November 10, 2007 A

4 1
Let  f(x) = x3+ 4x3 -2
Find the point on the graph of f at which the tangent lineis vertical

INS

32 August 02,2008
Find the x — coordinate of the point where the tangent line to the curve

X : .
y=0Qx—-13+x2+7 isvertical.

(%

Show that f hasvertical tangentat x = 0 f(x) = (x + 3)Vx

(A5

21 May 27. 2001
Let f(x) =2+ Vx2 — 1.
Show that the graph of 1 hasavertical tangent at the point (1,2).

IO

28 January 13. 2007
2
i VAl & 2(8 —x2)x3 .Findthex — coordinate of the point at which the

tangent line to the graph of f ishorizontal and the x — coordinate of the point at
which the tangent line to the graph of f isvertical.

o)

29 June4. 2007

Let f(x) = x%(xz i) 3)% . Find the x — coordinate of the point at which the

tangent line to the graph of f ishorizontal and the x — coordinate of the point at
which the tangent line to the graph of f isvertical.

N

50 November 17, 2008 A

Let  f(x) = x% — 5x§ + 1 Find the x-coordinates of the points at which the graph

of f has (&) ahorizontal tangent line (b) avertical tangent line.

loo

Find the point on the graph of f which the slop of the tangent line is 3 where
1
f(x) =2x — v

ko

6 April 8, 1993

Find thevaluesof a , b and ¢ so that the graph of the equation y = ax? + bx + ¢,
passes through the origin and point (1, 1) and itstangent line has slop 3

at thepoint (1, 1)
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(22) 3.* tangent line; vertical tangent line; and corner (B) P5

Homework

5

Let f(x) =ax?—12x + 8. Findal values of a such that the tangent Lineto the
graphof fat x =3 isparallel totheline y —6x+1=10

=

Let f(x) = 2xsinx + x + 1 show that thereis a point P on the graph of f at which
thetang_]ent lineis parallel to thestraight line ' —2x=1i&s 10

X

Prove that the line tangent to the curve y = x + 2x2 — 4x* at the point (—1, 0)
is also tangent to the curveat thepoint (1, 2)

=

2x if x<0
Show that f hasacorneratx =0 ; f(x) =
5 L xgiad

I

Given f(x) = x%2 + x cosx — 1 Usethe intermediate value theorem to show that

thereisarea number ¢ between —g and 0 such that f\(c) = 0

G

Let f(x) = x3 + x? — x Usetheintermediate value theorem to show that thereisa
point on the graph of f at which the tangent lineis horizontal

5

58 7April 2011
[ 3 pts. ] At what points on the curve
X = L
y= x+1
isthe tangent line parallel totheline x —2y =27

=

37 June 6, 2010

2
(x—3)3
Rl @i
(a) Find the x —coordinate(s), if any , of the point(s) on the curve y = f(x) where the
tangent lineis vertical
(b) Find the x —coordinate(s), if any , of the point(s) on the curve y = f(x) where the
tangent line s horizontal

&

Show that f hasacormmerat x =2 ; f(x) =|x—2|+5

o

35 August 15, 2009
Find equations of the lines passing through the origin and tangent to the curve
2
y=x"+1
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(22) 3.* tangent line; vertical tangent line; and corner (B) P6
18
Show that f hasacornerat x =2 ; f(x) =|x—2|+5
Solution
x—2+5 If x>2 x+3 If x>2
flx) = 5 If x=2 flx) = 5 If x=2
—x+2+fF(> )Iff)(c§2 ! —x+7 If x<2
x)—f(2 Fden B x — 2
\ iH e 1 it P —_—
JUEr =S i, e
B _ fx)—=f(2 —x+7-5 _ —x+2
\ = _— = _— —_ —
flge lim ———5—=m —go = lm S—=-1

~ fM2F) = fM20)

«~ fhasacorner at x = 2

19 35 August 15, 2009
Find equations of the lines passing through the origin and tangent to the curve

y=x%+1

Solution

y=x2+1

g

Let the point of tengency (a, a® + 1)
Lm=2a
~y-y1 =mx = x)
sy—a®—1=2a(x—a)

~the line is passing through the point (0,0)

—a?—-1=2a(-a)

—a?—1=—2a?
B2 (e
a= +1
ata=1
Sy=1-1=2(x-1)
y—2=2x-2
y =2x
at a =-1

sy—1—-1= -2(x+ 1)
y—2= —2x—2
y =—2x
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