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sJad
y =[-sin(5x’)] . 15  =-15x"sin(5x")

¥ = cos (5x3)

Ly =+/sin6x cul€1y y s 28
sJad
y=(sin6x)"
y'= 2L(sin 6x)"""* . cos 6x. (6)

_3cos 6x

+/sin 6 x
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Ly=xsiny <il§1y y aad—29

y' = (x*)cos y.y')+ (sin y).(2x)
y =(xcos y)y' +2xsin y

y' —(x*cos y)y =2xsin y

y'(1- x*cos y)=2xsin y

, 2xsin y
A I
(1 - x"cos y)

Axy X y+x -5x+6=0 1Y y J;}§—30
e dand Seal Jalill gal & e s ol
4By’ Y)+4y (X yH3xX ) +3x -5=0
Ixy’ y+4y — X y-3x y+3x -5=0
V(Ixy —xX)+4y -3xX y+3x -5=0
y:—4y+3x2y—3x2+5
Txy — X

.sin(cos(xp)+ X y=0 <ul€1Y y aad —31
cos(cos( xy)(—sin( xy)(xy'+y) + X’ Y+ y3x> =0

:Jad
— cos(cos( xy)sin( xy)(xy') + x’ y'

eV = x sy Y -3
dx

yve 'l + xy'e”’ =1
xy'e*"V =1- ye™”
' l_yexy
y = Y~

X e
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X d £
. ye* =tan x ;<1 —dy sl =33
X

sJad

vy e =tan x

3v’y'e™ +(y+xy') ey =sec’ x
3viye'+yte™ + xy'ye™ =sec’ x
y'Q3ye” +xye”)=sec’ x— y'e*’

2 4 _xy
, sec’x—y'e

2 Xy 3 Xy

y_
3y'e" +xye

cy'=1 of e X —2xy+ yP =0 w1y 34
N/

d , d
— —2xy + - = (0
ﬁ(x Xy + y°) (k()

dy dy
2x—-2y—-2x-—2+2y-—=2 =0
Y dx de

d—y(Zy—Zx): 2y-2x

dx
dy 2y-12x
dx 2y-2x

K4y =1 Yy oaad 35
e deant Jaall Jalétll al & e s adl

2x+2yy' =0
yy'=-x
, X
y=-=

y

%ok e ok ok ok sk ok ook e ok ok sk ok ok e ok ke sk ok
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Summary

- Let y= f(x) be defined on an open interval (a,b):
Then the derivative of f(x) at xe (a, b) ,denoted by f'(x), is defined by:
£(x) = lim f(x+ h;_ f(x)

h—0

Whenever the limit exists.
- The function y= f(x) is differentiable at the point x= x,1f the derivative of

f(x) exists at this point. That is , if
f(x, + h) - £(x))
h

f(x) =lim exists.
h—0

- Theorem:

If the function y= f(x) is differentiable at the point x= x,, Then this function is

continuous at this point.
- Some lows of differentiations:
Let C be a constant and f(x)and g(x) be two differentiable at the point X, then:
I: 4 Cc=0
dx

2.9 (crx) = P (%
dx
3. %( (%)% g(x) = £(x)* (%)

41%(1”(X)><8(X))= F(0g(x)+ f(x0g'(%)

5.4 %, g F(¥)-g X f(X)
dx g(x) (g(x)’
- The first derivative of the composite function (Chain rule)
Let f(x)and g(x) be two differentiable functions at X, If y= f(u)and

u = g(x), then composite function:

y=(fog)(x)= f(g(x)= f(u)

Is differentiable at X:

, 8&x)=#0

dy dy du

dx du  dx
- From Chain rule , we deduce the following laws:

L[] =al £0]" £
X
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LA
4w f(x)
2:—a""V=a""Inaf(x) , a>0
dx
d f(x) f(x)
3:—e M =e"" (X
dx
£(x)
4- L Tog f(x) = L
og, f(x) Flx) 08C
5: L n fx= LW
dx f(x)

6: isin[f(x)] = cos| f(x)] (%)

dx
7: icos[ f(x)]= —sin[ f(x)] £ (x)

dx
8: itan[f(x)] =sec’[ (x)]F(x)

dx
9: dicot[f(x)] = —csec’[ f(x)] (%)

X
10 disec[f(x)] =sec [ f(x)]tan[ f(x)] f(x)
X

11: dicsec[f(x)] = —csec [ f(x)]cot] A(%)] F (x)
X

The derivative of the inverse Trig functions:

1;%Siﬂl[f(x)]:%
2;%0051[“")]:ﬁ
3:%tan1[f(X)]:ﬁ
4:%cotl[f(x>]=ﬁ

.. % sec ' £(x)]= f(X)\/%

d 4 - f'(x)
6:—csec [ f(x)]=

dx f(x) £ (x)—1
If the variables Xand Y were given implicitly as in the equation f(x, y) = 0 then

to find ' of the implicit function we follow these steps:
1. We differentiate both sides with respectto X.

e ———————
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2. We solve the resulting equation in }' and find ' as a function of x, y.

- Let f(x)and g(x) be two differentiable functions to find first derivative of
y=[f(x)]*"” we follow the next steps:

1. Lake logarithm both sides then:

In y=In[ fA(x)]* = g(x).In f(x)
2. differentiale both sides:

Y gL g9 f(w)
y f(x)

3. Multiplying by Y :

y= Y{g( X)—— + g'(®In f(X)}
4. Substituting by the value of ¥ :

y= [f(x)]“"{g(x) (()>+g'(x>1n f(x)}

sk ok ok e sk sk sk sk ok ok ok sk ok sk ok ok ok sk ok ok
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=131l Juadtll gle Gyl

Gl Jpall Gy el asials (X)) Y dsaa s -1
: f(x) = 4x°
(%) =(x* +3)(x-6)
f(x)=x —4x> -3
f(x)=(x—-1D(x+2)(x-5)
() =(X +X)(x-1)
. f(x)=tan x* + cos(sin x”) — sec( x/x_3)
f(X) = (2 +12)(Wx—=1)

4

8: f(x)=x" +13x> —10sin x
) _ X
9: f(x)=¢" +Inx’ +cosx—tan(\/;()

10: f(x)=secx’ +cot3x’ —15 x

~N &N U AW N

F ol e Lo go ) 00 Y 380 s a2

dx
1: y=x"cos V/x 7y X*
4 YT x2-1)a

X X
3iy=——m— 4:y=———

YT x2-1)a YT x2-1)a
5:y=(6x-7) .(8x +9)° 6: y=Xx sin x
7:y=2xcot x+ X’ tan X 8:y=38x" +27

[5, 3 4
9: y=10Vx +— 10:y= ————
4 Vx YT 0% +16)7"
el )y y I Assa aa g -3
1:Vx+,/y=100 2:8xX+y =10
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3: y' = xcosy

4: 2X2+sin(xy)—tan«/— = Xy

5: cosy\/;( +cotx’ \/}:sec(xz V)
y2

sin( xy)

7:e™ + In( xy) = /(xy)

Wy

8 :cot( ——) + e’ = In(sin( xy)
y

6: cot( yx°)+ = cse ( x)

L)
NE
10:(x° — y«/;)( \/;— cse(x)) = cot( x)

il oa y=e'sinx <l 1y -4

9: 18x y+ y e = cos(

y"-2y'+2y =20
S J)sall e JKU da Sl dsiiad) aa f =5

l: y=x —-3x +5x° +1
2:y:ex2+1
3:y=sin3x

&:lgd Ade JS Aa oo A1 Al ) A0ED J)gal A o -6
l: y=5x —2x +5x +1
2:y=xe""!
3:y=x" —5x+9

%k e e ok ok sk ok sk ok ok o ok ok ok sk
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