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y(xy -x)+4y -3xX y+3x -5=0
=4y 303 4
7xy - x

.sin(cos(xy)+ X y=0 Sy y ad =31
cos(cos( xy)(—sin( xy)(xy'+y) + X’ y+y3x* =0

) X :Jad
~ cos(cos( xy) sin( xy)(xy') + X
Xy __ . . d £
(2 —Xuls‘.{\ .J;j\_32
dx
:Jad
e’ = x
(y+ xyH)e =1
yve*' + xy'e"’ =1
xy'e*  =1- ye™’
, 1 - e "’
y = yxy
X e
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X d £
. feyztanxdts\bjdl ag —33
X

:Jadl

vy e™ =tan x

3v’y'e +(y+xy') ey =sec’ x

3y’ ye'+y'e” + xy' 'y e =sec’ x

y'(3yze” + Xy3e”) =sec’ x— y4e"y

2 4
sec” x—y e’

'

2 Xy 3 Xy

y_
3y’e +xye

cy'=1 o cudild x* —2xy+ yP =0 culS 1Y —34
."JA.”
d L d
L x=2xy+ y) = 20
2 o+ y)=—-00)

dy dy
2x-2y—-2x—2+2y-—2=0
Y dx de

d—y(2y—2x)= 2y—-2x

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

Ky =1 &1y y aad -35

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

Sk sk Sk sk Sk sk Sk sk sk sk Sk sk Sk sk sk ok kk %
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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})l— f(x)

h—0

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

f(x) exists at this point. That is , if
f(Xo +h)_ f(Xo)
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:

1:1C:0

dx

24 (crx) = cf (%)
dx
3: %( 0+ g(x) = F(0+g(x)

4:%<f(x)xg(x)>= P2+ f(0E ()

&ﬂ{ﬂ@::ﬁﬂfﬁ%gﬁﬂﬂ@
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:

, &x =0

dy dy du

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

L[ =l £0] £
X
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i
L4 i £(x)
2:—a'"V=a"af(x , a>0
dx
3.4 greo =e'™. f(x)
dx
4: % rog =T P 100 ¢
dx f(x)
S:iln f(X)=&
dx f(x)

6: isin[f(x)] = cos[f(x)] f'(x)

dx
7: icos[f(x)] = —sin[f(x)]f‘(x)

dx
8: itan[f(x)] 4 secz[f(x)] f'(x)

dx
9: dicot[ f(x)] = —esec?[ f(x)] £ (%)

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

11: di csec| f(x)] = —csec [ f(x)]cot| F(x)] (%)
X

The derivative of the inverse Trig functions:

d . f(x)
1:— f(x)]=
s L) 1-[f(0F
d - (%)
2:— (%)) = ——=—
dx COS [ X ] 1_[f(X)]2
cdo __ '(®
3:——tan [ f(x)] 7T
d 4 - '(x)
L — f(x)]=——
4 chot [ (X)] 1+[f(x)]2
5:isec*1[f(x)]: ey
dx f(x)4 £ (%) -1
- (%)

6: icsec_][f(x)]=
dx f(x) 2 (x)-1

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

to find Y’ of the implicit function we follow these steps:
1. We diftferentiate both sides with respect to X.

EEEEEEEEEEEEEE—————
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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)]F we follow the next steps:

1. Lake logarithm both sides then:

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

Y = ety g £x)
y f(x)

3. Multiplying by Y :

y= Y{g( X)——— +g(X)1n f(X)}
4. Substituting by the value of Y :

y=11( )]“"{g(x) (())+g'(x>1n f(x)}

Sk sk sk sk sk sk sk sk ok sk ok sk ke sk sk sk Sk sk ok k%
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aalsll Jadll ge oaslos

Gl J)sall oy el Sasinly (X)) A5V dmaa aa g -1
: f(x) =4x°
: f(x) = (x> +3)(x-6)
cf(x)=x" —4x" -3
f(x)=(x—-D(x+2)(x-95)
() =(X +x)(x-1)
: F(x) = tan x* + cos(sin x2) —sec(V/x*)
L (%) = (2 +12)Wx=1)

4

8: f(x)=x" +13x> —10sin x
. _ X
9: f(x)=€ +Inx* +cosx—tan(x/x)

10: f(x)=secx’ +cot3x’ —15 x

~N O L NN

s ) Lamse 2 J sl DY 31 dma s f 2

dx
1: y= x*cos \/; iy X
4 YT x2-14

X X
Jiy=—+—— 4 y= —

YT x2-14 YT x2-1)4
5:y=(6x-7)° .(8x> +9)° 6: y= X sin x
7:y=2xcot x+ X’ tan x 8:y=4/8x" +27

3 4
9: y=10Vx +— 10:y= ———

g Vx 7T X +16)"

Sl )y y IV dssad gl -3
1:Vx+,/y=100 2: 88 +y =10
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3: y/ =xcosy

4: 2x2+sin(xy)—tan«/_ = Xy

5:cosy«/;( +cotx’ \/}:sec(xz y)
2

Y

6: cot( yx*)+ —
sin( xy)

= cse ( x)

7:e™ +1n( xy) = 4/(xy)
8 : cot( ﬂ) + e = In(sin( xy)
Yy
L)
Jxy
10: (x° — yv/x) ([ yx — cse(x)) = cot( x)

&) o y=e'sinx culs 13 -4

9: 18x>y+ y*e” = cos(

y'-2y+2y =20
Sl 5ol e JSU dagd ) dsii) s =5

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

Eilggd i JS Aay0oaa 5 0 Aalal) ) A ) sal) dide aa -6
l: y=5x -2x" +5x +1
2:y=X3e"2+1
3:y=x"—5x+9

s Sk sk sk sk Sk sk sk sk sk sk sk ok sk sk sk sk

302





