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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

· normal line =
1

m

% f'(x) =

1

2
he slope of normal line = -2 = M.

(2 =) 2x + y = 1 = y = - 2x + 1

: Mz =
- 2

·

/ normal of L · mc = mng
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: - 2 = -2 = m = 1 = x=

for finding "y
,
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,
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y= =1 . (b , )

% · y - y
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= my(x - x
,
) = y - 1 =2(x)

: y = - 2x + 3
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

for f to be differentiable at

x = 1
,
then

1) lim = f (1) "continuous"
x-> 1

2) f ! (l) = f ' 1

· lim (2 + 1 = 2
,
lime + ) = 2

x- 1 - x-> It

f(l) = 2 · f is cont on 2

2) f((l) = 2x = f((l) = 2(1) = 2

f ! (l) = 1 ,
% f ! (l) + f '(

-

· f is not differentiable at x =
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Using Definition of Derivative to Evaluate a Limit

لحلا تاوطخ

1)limes
ex- 2) lim" x-2
x x (1) x - 16

fa = lim
f(x -fa

x->a T a

fo = lim
f(x) - fo

x-> 0 T G

f(x) = e
*

, f(0 =
e = 1

f' (x) = e*, f'(d) = e = 1

·: lime-1 = 1
x->0x



 

 

ةقتشلما ةقيرط قيرط نع لاإ اهلحت ردقت ةقيرط لاو كدنع ام

Evaluate
IS

limi-1
x >. x

- 1

· f (x) = T
IS f(1) = 1

f'(x) = 1Sx
14

f'(k) = 15

f'(l) = lim fa - f(l)

x -> 1 x - a

IS = lim .

x - 1

x -> 1 x - 1
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lim I-COSE
*
If COSTL

x-> 0 tank 1 + COST

liml-cos = lim sin-

x-> 0 tan (1 + COST)) 7)-> 0 tanx (1 + cost)

lim SinEx
= lim (os)

(sin

7)t 0
Sinc (1 + coss) 7-0 (ill + coss)
COST

lim (Cos)(sin)
= (1)(0) =

x)-> 0 1 + COSL
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب
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(f'(x) =
2

(k +(2) y
= Ex -

: Y' = ' parallel : Y = fau

=
2
=.x = 1 orx = - 3

(x + 172 I 2

now sub in equ f(x)=
-
to

x+

get y
,

and y

for x = 1 , f) =

1 -
= 0

1 + 1

forx = - 3
/ f( - 3 =

- 3 -
1

= + 2
- 3 + 1for (1 , 0) :
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Y - Y) = m(x - (4) = y - 0 = 'G(x - 1)

for (3 , 2) : - y - 2 = yz(x + 3)
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ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

14
Y = x - x

y =(yx
- 34

- 1

y =
I

- I
4473

y'c) =
- 1 = + - 1 = - i

↓

equation of tangent line

Y -y = m(x - (1)

y - 0 = qx
- 1

3(4x +



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

1 /1 &&I'v



Date: 2022                            Chapter 3: Differentiation Rules  
 

Calculus A 
Chapter 3: Differential Rules 

Sections: 3.3 Derivatives of Trigonometric 

Functions 

 
 
 

 
Twitter: @Precalculusq8 

       YouTube: Precaclulusq8 



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

_

f) = CosItcose) -- sind sind

(1 + cose2

f'(d =
cose + cosd + since

-

cosd + 1

(cose) 1 + cose
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f'(b) = cost

( + cosd) 11 + 2050/
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3) Let f(x) = (2 + sin 1-x]
Y

find f'Ill

3

f(x) = 4[2 + sin 1 -x] Cos 1 - <
*

)(-2x)

: f' (l) = 4(2 + sin 1-153cos1-157211)
3

f' (l) = 4[2 O (2)

f'(l) = 4(8)) -2) = - 64
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: لاثم x نع yلا لصفأ ييلع بعص نوكي الم

قاقتشلاا قرط

dy

diL

examples
:

-

x + y = 25

2xy + Sinc = (xsin(x) - 1

sin(x + y) = x

d

1)x2ax > 2x
d

2)y2ay2yy ' y=
3) yesinei , y'gsinsin cos
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

: ينمضلا قاقتشلاا لح ةقيرط

 x ريغتملل ةبسنلاب ينفرطلا قتشن -١

اهحورب فرطب                يلخن -٢

= y
dy

dx

2

+ y
=

= 25

d
x + yz=dx

2x + 2yy) = 0

2yy = - 2x = y=
y =

x

Y

Y = Ey
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 ناشع ردقن ام رثك log وأ lnلا صاوخ مدختسن حر لئاسلما ضعب يف
قاقتشلاا ةيلمع انيلع لهست

In (AB) = InA + InB

n(() = InA - InB

· In A = x(nA
↳ Inc" = 4(nx

,
Inssins - sinc us



 

 

: الم يذه ةقيرطلا مدختسن
ةلاد سأ ةلاد -١
انيلع ةدقعم ةلاد  -٢

E Inx

ex : (sin
, x , ... -

↑

-



 

 

ةلاد سأ ةلاد قاقتشا لح ةقيرط

d [f]

1) y = f(x)944

2) Iny = Inf(g
In "I

3) (ny = g(x(nf(x) In/1 glig

4) ↓ y = g(f'x + guufm jixy=
- bei& f(x)

b40
5) y = y g(f +g(u +xx) : 13

yji
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1) find the equation of targent line

at (0 , 3) --

y3 -x y + x- 3y2 = o

3y y +xy + 2xy + 2x dyy

at 8
,
3)

3(3)
2

y + 0(y' + 203 + 2(0)

- 63y1 = 0

27y' - 18y = 0 => 1y) = 0

y = 0

y = 0 = m Y - y
,

= m(x - x ,

y - 3 = 0(x - 0 % y = 3
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 لخاد ةقتشم
سوقلا

&

I

: sin * 2

1 - (2x29

y ' = (1) (sin*2x)) -

i<x)(2) * x

(sin-2x))2

(Sin
+

(2x)) 1 - 4732 2x

y' = since =
1 - 4x2

(sin-2x))2

( (sin" (2x)) 1 - 472 2x

Y =

1-4x2 (sin*2x))2



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

7) find a ⑰

-2x4+ 2y - 3x = sin(y)

xY
e y + xy 2y' - 3 = csy)y

yeY + xy'e* + 2y' - 3 = 2sYY
I

I

Y xe
Y Y
+ 2 - Co2Y3-ye

y=
3 -

e* y

xe"" - cosy + 2



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

_

find a sin

y = x

sink

Y = x
D
Sin

Iny = lux

ly = Sinc lux

Y
= coskIn +

1 sinc
Y x

Y' = cosk In +
Sin

T

= COSKln +
Sinc

x
sink

T



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

_&

&



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

Product rule 

3) f(x) = x +1)
,
find y

Let y = x + 1)m
Ink

Iny = (nx+ 1

Iny = (nx(nx2+ 1

2x

= 'In x3+ 1 + (nxx2+)↳

I

y-m+
↓

Y'=+ (x2+ 1)
Ins



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

sinc
a let y = x

&

Sinx

Iny = Inx

Iny = sinc lux
Y

= since
'
+ cose Ine

Y x

Y = y Sinc
'
+ cos Ine

x Sin

dy
= x

Sin

Isin' + cos Ink
.

dec x



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

tanx

↓ let y = 3x- 2x + 1

tan

Iny = In 3x- 2x + 1

Iny = tanx In 3x2- 2x + 1

Y
= seexIn 3x- 2x + 1 +

3x2- 2x+ 1

tank
Y Gx - 2

y y(sex In 3x2- ex + 1 +
3x2- 2x+ 1

tan
Gx - 2

tanxdy
= 3x2-2 + ) (secicln3x2- ex+

da
3x2- 2x+ 1

t tan
Gx - 2



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

< let y = x
=

+ 1(n(

Iny = (nx + 1mm

Iny = 1nx Inc + 1

Y'
= In+ 1)+Ina

Y x

Y = y [In x+ 1) 2]t
7

Y =
c + 1 mm[In x+ 1) 2xnt

7



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e &

& e*Y(y + xy)) + 2yy - 3 = cosy)Y

Y e
*Y

+ y(xe" + 2yy' - 3 = y (0) + )

xy
y(xe" + 2yy' - y(o(y) = 3 - ye

y xe
* *
+ 2y - cos(y) = 3 - ye

"Y

y =
3 - ye"Y

xe
* Y
+ 2y - cos(y)



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

& 2xy2+ x2 2yy)) + Sin(y) + x(oS(y)y = Y
Y

2

2xyy + xy' cos(y) -Y = - 2xy2- sin(y)

y 2xy + x 20S(y) - 1 = - 2xy = sin(y)

2xy + siny]Y=Tsinga = -

2xy + <COSM -1



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

 ساوقلاا تبرض
 لهسأ .. ضعبب

 اهقتشا الم يل

equ of tangent : y -y ,
=Mx -T()

sin(x +y) = xy + 2x + 2y + 4

M

COSx + Y · I +y) = 1y + xy + 2 + 2y
-

S

CoS((( +y) + ycos(x + y) = y+ xy+ 2+ 2y
-

y COS(x + y) - 2y - xy = y + 2
- COSx+y)

Y cos(x + y) - 2 x = y + 2 - 20Sx+Y)

Y + 2 - COSx+Y)

y =

cos(x + Y) - 2 - x

· 2
, -2)

-2 + 2 - cos 2 - 2) 0 - 1 - 1

Y=

cos(2-2) - 2 - 2

-

1 - 2- 2

I

- 3
I ↳



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

I I

P(2 , -2) , y =

3

equ of tangent : y -y 1
= Y'x - (4)

y - (-2) = + (x - 2)
3

Y + 2 = !(x-2)
3

equ of normal : y-Y1 = YYx ->)

Yn = - y = - =
- 3I

3

Y - ( -2) = -3(x - 2)

Y + 2 = -3(x - 2)



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

اهتبتر

رفصب ماقلما علطي حر نلا

3 y 2y + 2xy + xy+ 2x - dyy = 0

3yy +xy - dyy = - 2xy - 2x

y 3y2 +x- Gy = - 2xy - 2x

I - 2xy - 2x

Y =

3 y2 +x2 -dy

y=
⑧ P(0, 3)

Y' = -

2(0)(3) - 0
= O

3(3)2-G(3) +o

equ of tong : y -3 = 0(x - 0) => y - 3 = 0

equ of Normal : undefined
-> Yn = = = =#



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

2y' + 2xy + x2y+ sin x + x(cosbi) 2x

=e y +xy)

2y' + 2xy + x2y+ sin < + 2xcos(x)

= yes + exy
x42y + xy - e

*
xy = ye - 2xy-sinci)-Ixos bil

x4

y 2 + x- xe
*4) = ye - zxy- sincii)-Ix"cosbil
x4

Y' = Ye - 2xys sin()-2x cos bil

2 +x- xe
*y

·. O
,

1 I

y ' =
18 0 - 0 -0

-

I

2 + 0 -

0 2

2 qu of Tang : y -1 = + (x -0 = y - 1 =t
2 qu of Normal : y -1 = -2(x - 0) = y - 1 = -27



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

رفصب ماقلما علطي حر نلا

= x
Inx

Iny = Inxclnx

Iny = Inx(nx

* = Glux + tinx
/

↑= In
Y = Y En

Iny = x . 21nx

x
·" I

, "I
1 . 2/n)

= 100 = 4 = 0

I

2 qu of Tang : y -1 =0(x - u) = y - 1 =
- que of Normal : undefined



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

رفصب ماقلما علطي حر نلا

Y = COS xy1 · y + 2xyy')

y = y coS(xyY) + 2xyy'cos(iyY

y
- 2xyy'coS(xy) = y  cos(yi

y (l-2xyCoS(xy2)) = y "COSY']

[ y"cos(xy")
Y =

1 - 2xycos(ky)

· E , 1) I COS( M)

=- = 0

1 -2H COS([ *)

2 qu of Tang : y -1 =0(x -E) = y - 1 = 0

y = 1

- que of Normal : undefined



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

ينمض قاقتشا اهانيقتشا

et y = sin2x) I

25

·: Sin y = 2x Y

z= 4722

z = 12 2x)" = 4722

now we diff with respect to x

· . siny = 2x2

(cosyl y = 2

: Y = coy=472

·d (sin"2x) = =

2

472



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

_
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Cube

S=Surface Area = A = Area.           P = Perimeter = Circumference = C.        Volume = V

v =x

T

x

S = dx
p = a +b + c

L a

D = 2r D = 2r

S = zarh + err
=

Sear with



 

 

بولطلماو تايطعلما ينب طبري يلا بسانلما نوناقلا

لاؤسلا نم بولطلماو اهلك تايطعلما بتكا

 تقولا عم صقانتت هدعاق اهايإ ينيطعي ةيمك يأ
همادج سنيام طحأ حر
: لاثم
...خلا ، مجحلا صلقت ، صقانتت ةعرسلا

I

t =
-



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

_

       The length of a rectangle is increasing at rate of 10 cm/s 
and its width is decreasing of rate of 4 cm/s. When the length is 
40 cm and the width is 15 cm . How fast is the area of the 
rectangle changing?

The area of rectangle is decreasing by 10 cm/s

&

given: rectangle,d = 10cms , cm)s
L = 40 cm

,
W = IS cm

: A = Lw
W

da +Id + d
dt dt L

= 10 A 15 + 40) - 4)

= 150 - 160 = -10 <m% s
2



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

given : square,d d cm/s

A = 25 cm2

unknown : =??
Formula : A(x) =x
Diff : -

=
d 7

dt

7 A = 2Scr

We need 7 : -

: A = 25 cm
2 (A =x

· 25 cm2=(= = S im:
· dA
·

d+
= 23m(cm/s) = docmY



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

given : circle
, A = kmyur

A = 16 km2

unknown :
dr

= ??
It

Formula : Acri = r2

Diff : -
dr

dA

dt
= 2πrdt

??

-dr
jim%

=>1 = 2πr
dt

to is/

· A =+ = =+uyr=
==

↑=2
=



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

&



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

·

⑳

·

dx 72
I m/s

dt Jo



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
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3.10 نشكس يف ةلئسلأا عاونأ

 حر تنأ .. لاؤسلاب aلا ةميق كيطع وم اذإ
 ددعلا نوكت حر يه يلا aلا ةميق بييت
لاؤسلل برقلاا
 a راتخت نولش
xلا نم ةبيرق ةميق نوكت -١
 a(f(لا ةميق فراع نوكت -٢

 كيطعم ناك اذإ
dx ل ةميق
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/

&-

2X : 0 . 9 , = 0 . 9 .. R = /
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.

, = 0 . 1 :. a = 0
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x = 1 . 1
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a = 1
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f(x) = (nx
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f() = In ( = 0
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· In 1 . 1 = 0 + 10 . 1)
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π
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((x) = + + Ex - Tj)
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sinh 0x1 [1 * 1 + O * y3 = 2 +3(1y

0 = 2 + 3y
=> 3y1 = - 2 = y = - =m
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Y - Yo = Mn x- (d)
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