3- The L'Hopital Rule Jli gl Sacld

Theorem:

If f(x), g(x), are two differential function on open interval (c,d) s.t

ae(c,d)and lim f(x) =0 ,lim g(x) =0 then
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Example:
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Show that
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6-find y y" y" for each the following function

a. y = tan(e*) + cos(Inx)

b.y =csc (x? +5).e*

c.y = (e* + 1) sin (x?)

d. y = tan (Inx). (x? + 2x)
tan x

o v =

f.

g

y = + 10

Inx

y=e*+tanx —sec x + sinx —Inx + cos x
.y=sinx+cosx—tanx + cos x=secx+cscx —e*+Ilnx



4- Application of derivatives
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Slope and Tangent line and Normal line

1) Definition:

let y = f(x). Then the slope of curve y = f(x) atany point P(x» 3’)?

m =y = f(x)
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2) Definition:

.
the equation of theitangent line to the curve y = f(x) , which
pass through the point py(xo,vo) is

\

(Y — ¥o) = m(x — xp) aal) ddslaa




3) Definition:

The equation of Normal line to the curve y = f(x), which

pass through the point pg(xo,¥,) is
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Example:

Find the equation of each of the tangent line and the normal line

to the curve of the function y = f(x).= x*— x3 — 2x%? — 2x — 2
At the point (2,—6)
Sol:
fOO)=4x3 —3x%2 —4x —2
Sincem = f(xo)
m=4(2)3-3(2)2-42) -2
=32-12-8-2=10
Now,
The equation of tangent of line at (2, —6) is
(¥ —¥o) = m(x — xp)
(y+6)=10(x—-2)
y—10x = -6 — 20 = y—10x+26=0



To find equations of normal line
5 - y0) = — (x - x0)
— =—(@—x
Y —DYo m 0

-1
=>(y+6)=ﬁ(x—2)

-1 1
y+6=ﬁx+§
10 5
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Find the equation of each of the tangent line and the normal line

of the following function

1.y = 3x% =2x at x = —1
2.y=x—+2 at x = 2

X

3.y=sin(§+x) atx =0



