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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

3) f(x)
= 0 55j

5) f'(x) = 5 . 2

7) f'(t) =6 +2 - 6t - 4

9) g(x) = x
2 - 2x zg(x) = 2x -

6x

- - 1 =
(1)9'(t) =

2(- 34)t =

- 3 -

(3) F(r) =
5r -  -F(r) = - 15r

- 4
=

- 1
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

R(a) =
9a

+
Ga

+
1

R'(a) = 18a + 6

S(P) = pi
- P

s'(p) = (pt" -

1 = p
,

1

= zjz -

"
= zi -

1
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

y = 3ex + 4x

-

se + (4x
- 13 - 1

y = zex - 4x
43

y = 32 - 3

j'(x) = 2 .
4x
! 4
+ 0 = 2 .

4x14

5 & jj. constanti jis

e
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

y = Jx2 - 2x
(1 , 3)

Y'(l) = G(1) - 2 = 4

: m = 4

· equation of tangent line

Y - y1 = mx - x , )

y - 3 = 4x - 1

- 3 = 4x - 4

y = 4x - 1
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

y = ze + 1

y'(a) = 220 + 1 = 2 + 1 = 3

: m = 3

%° y -y
,
= m(x - x) equation of

tangent
line

y -
z = 3x - 0)

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

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

y = x + 2x

y = 1 +12x2) = 1 - 2x
-

2

2

y = 1
72

3
-

1
-2 = 1 - 2 = 7 = t

·
im = /

equation of tangent line :-

y - y ,
= m(x - x

,
)

y - 3 = 12x - 2

y - 3 = (2x - 1 : y = (x + 2
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V.A لئاسم يف  ! ةمهم ةظحلام

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 
(

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

ةيلصلاا ةلادلاب x ةميق  اهضوع y ةميق يبت اذإوةيلصلاا ةلادلاب x ةميق  اهضوع y ةميق يبت اذإو

Horizontal tangent means

d Y
=

0
, y = 0 ,

f'( = 0

d

f() = e - 2x

f(x) = 2
*
- 2

for H . A
,

f'(k) = 0

: e" - 2 = 0 = e= L

Ine" = In 2 ·. x = In 2

In 2

y = 2
-

2n2 = 2 - 2(n2

· Tangent is horizontal at Inz
,
2-21nz
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

 ناكم ةميق يأب ضوعت ول
 ينطعي ليحتسم xلا
لاصأ بلاس جتانلا

y = ze + 3 + 1sx

% y = 2

: 2e* + 3 + 1Sx = 2

2e + 1Sx
=
= -

impossible

· 2e* + 1Sx2 = -I has no

solution and no such tangent exists
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب
4 = y = x" + 1

Y = 4x3

↳ = 32x - y = 15 = y = 32x - 15

Y = 32
Y = yz

·
·

parallel lines : m
,

= m
,

· 4x3 = 32 = 1 = 8

x =
3

0 = 2

y = x" + 1 = y = 2"+ 1 = 17

·
" equation of tangent line

Y - y1 = m(x - (1) = y - 17 = 32(x - 2

y = 32x47
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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 =a
,

then

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

2) f ! (a) = f'a
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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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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

The functions 2x
,

2x-x
,

2-1)

are cont and diff everywhere
But we need to check

a+ x = 0
,
2

at x = 0

lim 2x = 20 = 0
, g(0) = 0

x -> 0
-

lim 2x-x = 20 - 102 = 0

x -> 0
+

· lim g(() = limg() = g(0) g is cont

x-> 0- x-> ot Oux= 0

% g ! (0) = 2
, g(0) = 2 - 2(0) = 2

· g(0) is cont and g(0 = g(0) then

g (x)
is differentiable at x = 0
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

at x = 2

lim 2x -x2 = 2(2) - 22 = 0

x -> 2
-

lim2 -x = 2 - z = 0

x -> 2
+

· lim g((() = limg(x) = g(2) g is cont

x-> 2
-

x-> 2
+ oux= 2

% g ! (2) = 2 - 2x = 2 - 22 = - 2

·g ! (2) = - 1

% g , (2) + g'(2)
-

· g(x) is not differentiable
at x = 2

: g is diff onEIR/23
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

Let f is diff.: f'(2) = f,

: f ! (2) = 2x = 2(2) = 4

fi(z) = m

4 = m · f(2) = x2 = 4

(2 , 4)
now sub:-

f(x) = mx +b = 4 = 4(2) + b

: 4 - 8 = b = b = - 4

: m = 4
,

b = - 4
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e

Using Definition of Derivative to Evaluate a Limit

لحلا تاوطخ

ex-
1)limes x

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



 

 

؟رشابلما ضيوعتلا عفني له -١

؟) factor( ليلحتلا ةقيرط عفني له -٢

؟قفارلما ةقيرط عفنت له-٣

 absolute ( قلطم ةلأسلما يف له -٤
value(

 squeeze theorem ةقيرط له-٥
؟ عفنت

 ؟infinity يل حيار تمللا له -٦

 ةنيعم ةقيرط لاؤسلاب ينم بلط له -٧
   )فيرعتلا قيرط نعً لاثم ينعي ( لحلل

 ةقيرط برجأ ةقيرط لاو تعفنا ام اذإ
ةقتشلما

* using definition

of derivative

f(x) = lim f(x) - fal

x >ax - a

1000

f(x) = x

f(1) = 1100 = 1

999
f'(x) = 100022

& 94

f (l) = 1000 (1) = 1000

1006

: f( = Lim
x - 1

= 100

x-1x -
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e

fa = lim
fa -fa

x->a Ta

fl = lim
f(x) - - Id

x-> 1 Ta

2017
f(x) = x

-
f(1) =,

2017
= 1

& (x) = 2017x
200

,
f'lll = 2017

2017

·:f'() = lim x
- 1

= 2017
x-1x - 1
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e

fa = lim
f(x -fa

x->a T a

f I = lim
f(xl-fir

x-> 16 Ta

f(x) =5x = x"4
-

far =

"
1 = 2

f' (x) =
1 x =

I

4 4 "

I I
I

=fu =
y +

3 =

423 -yv8 32

·
of 's = 1 im

+5 - 2
= 32

x-> 10X - Id



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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Calculus 1 – Product and 
Quotient Rule   

(Section 3.2) 

For Contact and Support: 

   

 
 

 



 

 



 

 



 

 
 حرطلا لبق دحاوو طسبلا  قاقتشا ناكم نيوو ماقلما قاقتشا ناكم نيو فوش بيترتلا مهم

يلادبإ ريغ حرطلا هنلأ مهنكامأ سكعت لا( حرطلا دعب دحاوو

y = ?



 

 



 

 

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

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

ت
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(

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

f'(x) =(x - 5e 3x- 5x)2
-

= e (x - 5 + 3x2 - Sx

e 3x + x - S

g'(x) = 1 + 22e + x +2)

g'(x) = 1 + 'ei + (x +2x)e"
V

g'(x) = e" 1 + + + x + 2x)

=



 

 

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

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

ت
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y 
(

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

77
↓

y =

eex
=

e - ex
je", e2x

e 1 - x)

ex
= 1

g'(x) = 0 +2)3 - 4x)
2

4 + 27

3 - 4x

=
d - 8x + 4 + 8x

= 13-4x2(3 - 4x12

=
2x2 + 2x + 4

(2x + 1)2



 

 

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

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

ت
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ق
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(

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

H(u) = u
=

+ un - uva - u

H(u) = n
=

- u

H'(u) = 2n - 1

5(r) = 1
+

+ r - 2v
- 3

- 2r
+

5'(r) = -v
- 2

+ 1 + dv
- "
+ 2p

- 2

= l + v
2

+ dr
- "

= 1 +
1 d

n2
+

n4

27f'(z) = 1 - zez- ze



 

 

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

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

ت
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ق
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(

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

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

2 + x2

y' =

x" + -x"x
2 + 3)2

-2

y =
((2xx2 + x

(2 + x)2

y =

x* - x + 1

(2 + x)2
- T 2

2 2 - xY' =2
+ x2 2x" 2(2+x)2



 

 

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

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

ت
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) 
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y 
(

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب



 

 

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

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

ت
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 ل
) 
x 
, 
y 
(

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

33

f(x) = 3x e + 2x + 1

f(x) = e
*

3x+ x + 1

f " (x) = e 3x3+ x+ 1) + bx +3 e

f"(x) = 2 3x + x + 1 + dx + 3x

f
"

(x) = ex( + (x2 + dx + 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
) 
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, 
y 
(

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

f(x) =
2
X

-

(2(xx,
%

f(x) = e
*

(
,
x

"2
+ x

f"(x) = e

*

(2x
"

2

+ xz) +...

,
*2

+ 1,xe
I

f"(x) = ex1,x
"2

+ x+ +1
f "(x) = e

* x "2
+ x"2 - 1x

f"(x) = e"(in + m - y's



 

 

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

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

ت
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ف
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(

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

f(y) = y
- 2

- 3y
- "

)y + sy



 

 

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

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

ت
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 ل
) 
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, 
y 
(

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

y = 2e + e

y= zex 1 + x

at 10
, 0

: y'(0) = 22 (1 + 0) = 2

% y -y
,

= m(x - x
, ) = y - 0 = 2(x - 0

· equation of tangent line at 10 ,01 is y = 2x

· equation of normal tangent :-

Y - Y , = ( - x) = y - 0 =((x - 0)

: y = - )

: Tangent line y = zx
,
normal line y = -Ye



 

 

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

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

ت
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ق
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 ل
) 
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y 
(

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

g'(x) = f(x) + xf'()

g'(3) = f(z) + 3f'(3)

g((3) = 4 + 3 - 2)

: g'(3) = - 2

g(z) = 3 f(z) = 3(4) = 12

· (3 , 12)

equation of tangent line

y - y1 = m(x - x) = y - 12 = 2(x) - 3

% y = - 2x + 18



 

 

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
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) 
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(

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

&

& *

*

· B

u'(k) = f'(l)g() + g'(k) + ()

% of'(l) =

Yz - 4)
=

2 - 0
= 2

xz - x 1 - 0

% g'(l) = Yz - Y /
I

2
=

- 1
2 - j

xz - x

: u'(l) = (2)(1) + (2)( - 1) = 2 - 2 = 0



 

 
V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

-

(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) :

-

Y - Y) = m(x - (4) = y - 0 = 'G(x - 1)

for (3 , 2) : - y - 2 = yz(x + 3)



 

 
&

for equation of line I need

1) slope
↑

2) point

1)f'(x) = +

f'(0) = 1 < slope
xY

2) f( = + 0 + 3 = 4

(x , Y) = (0, 4) -point y = x+4

y - y ,
= m(x - 3) = y - 4 = 1(x- 0) =



 

 

رفصلا يواسي طسبلا الم رفص يواست حر ةلادلا

-

1) %. Tangent line Horizontal

15 %

· =0 /

-
dy 1 - x2

= = 0
dx(x2+ 1)2 1 - x2 = 0

1 = x

2) f(() , f(-1) x =E)

S

Eblj
Y =

3) (14 , /'Ye
-



 

 

not differentiable نوكت ىتم ينعي



 

 

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

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

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

~

~

~

~

a)f ! (4) = - 1

f
+

(4) = s- x) - I

(S -x)2
I

=

(s - (4
=

is
-

4)2

= 1



 

 

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

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

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

ىطعم ةمسرلا

x = 0 , 3

x = 0 , 4 ,
3

corner
↑
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Calculus 1 – Derivatives of 
Trigonometric 

(Section 3.3) 

For Contact and Support: 
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Remarkتمللا صاوخ ركذت  :-



 

 

 ةقتشلما …  ةقتشملل يلح بسح نلأ
 لاؤسلا سفنل ينتعجر ةعبارلا

 ةلادلا قتشت تارم ٤ لك نإ جتنتساف
 يذه ( اهيف تيدب يلا ةلادلا سفنل عجرت

 يف ةيثلثلما لاودلا صاوخ نم ةيصاخ
) قاقتشلاا

f (x) = f( & (x) = f "(
......

-(24)(5)

f(24)(x) = cOSX

Answer in section

3 . 2



 

 

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

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

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

f' (x) = 2x Sine) + cosk x

f (x) = 1 (OS + - sinx)x) +

2sec"

f'(x) = coSx - xSin + 2 sec'

Y = secetand and + seco-seed

Y' = secoltant + see

y' = secd (tan"+ seco



 

 

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

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

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

-
↓
g(d)j)

↑[48: 558

&

g(8) = eaY
& &

g'(d) = e tand + e seco -

28 + e

g'(d) = 2 tand + eseco-20-ea

g'(y) = e* tand +x0 - d - 1
-

· sec-1 = tan'

: g' (d) = e
*

(tand + tan o - b)



 

 

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

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

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

لضفأ ةلادلا لكش راص دعب كرتشم لماع بلاسلا انيذخ

f'(t) =

-
cit et - kott) et

let ,
2

f(t) =

et - cit - cut

let ,
2

f(t) =
- c) t - cot

et

f'(t) =

- [c"(t) + cot(t)]

t

2



 

 

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

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

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

y =
2-tank 0 - sec(x)

(2-tanx)2

y =
2 -tank + xSe

12-tanx)2

f'd) = CosItcose) -- sind sind

(1 + cose2

f'(d) =
cosd + cosd + since

-

cosd + 1

(cose) 1 + cose
2

cost

f'(b) =
11 +2009

( + cosd)



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

f(x) =
sec sec [secoteStan -1]

(Se(x)2

f(x) =
seck see [sectar - sectance]

(Se(x)2

f' (x) = Sec-sectan + Sectance

sec

f' ((() =
Sec sec- tani + tank

Sec

f (() =
Sec2-tanic + tank

Secs Sec' = I + tan

f' (k) =

1 + tan - tancttans

Secx

f(x) = Ian
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

لولأا بولطم ةباجإ

-

31b) Since
I

COSIC

sinx-cosk

COST=in ↳ Toss
COST

I

Sinx-COSk
=

sink-cos
-

sinx-cOS
COSI

I

COST

f'(k) = COS - ( - Sinx) = cosk + sin)

31c fi It tan tans
-

Sinc

- t ↑Seck Sect sell

=> COST + COST
= COSK +

Sin
= COS + Sinc =

I COSTC
-

COST
(OS)
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

= e"cos + -sine"

y (0) = ecoso sino e

y'( = 1 - 0 = 1

·
" equation of tangent line

y - y ,
= m(x - x)

y - 1 = 1x - 0

· y = x + 1
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

f (x) = ecoss + - since

= ecoske" sinx

= ecos-sinx)

· f has horizental tangent line

: e (cosx - Sinx) = o

·e o CoSk - Sinx = o

Cos = sin

when x = #

% x = 1 + kπ



 

 

3

= Sectan +Sectanc - Sec

2

1 + tank

· tanx + 1 = sec

:. tan-se = -
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Section 3-9 : Chain Rule 
 
We’ve taken a lot of derivatives over the course of the last few sections.  However, if you look back they 
have all been functions similar to the following kinds of functions. 
 ( ) ( ) ( ) ( ) ( )50 tan lnwR z z f t t y x h w g x x= = = = =e  
 
These are all fairly simple functions in that wherever the variable appears it is by itself.  What about 
functions like the following, 

 
( ) ( ) ( )( ) ( )( )

( ) ( ) ( )4 2

50 33 2

3 9 4 4

5 8 2 cos tan 3 tan 5

lnw w

R z z f t t t y x x

h w g x x x− + −

= − = + = +

= = +e
 

 
None of our rules will work on these functions and yet some of these functions are closer to the 
derivatives that we’re liable to run into than the functions in the first set.   
 
Let’s take the first one for example.  Back in the section on the definition of the derivative we actually 
used the definition to compute this derivative.  In that section we found that, 

 ( ) 5
2 5 8

R z
z

′ =
−

 

 
If we were to just use the power rule on this we would get, 

 ( )
1
2

1 15 8
2 2 5 8

z
z

−− =
−

 

which is not the derivative that we computed using the definition.  It is close, but it’s not the same.  So, 
the power rule alone simply won’t work to get the derivative here. 
 
Let’s keep looking at this function and note that if we define, 
 ( ) ( ) 5 8f z z g z z= = −  
then we can write the function as a composition. 
 ( ) ( )( ) ( )( ) 5 8R z f g z f g z z= = = −D  
and it turns out that it’s actually fairly simple to differentiate a function composition using the Chain 
Rule.  There are two forms of the chain rule.  Here they are. 
 
Chain Rule 

Suppose that we have two functions ( )f x  and ( )g x  and they are both differentiable. 

1. If we define ( ) ( )( )F x f g x= D  then the derivative of ( )F x  is, 

 ( ) ( )( ) ( )F x f g x g x′ ′ ′=  

2. If we have ( )y f u=  and ( )u g x=  then the derivative of y is, 

 dy dy du
dx du dx

=  

 

D



 

 



 

 



 

 



 

 

ةيلاتلا تاحفصلا يف لحلا يقاب



 

 

9
Et

[ I ]

y =

(x+ 4)
*

(1 - 2x[1Sx2 - 30x" 2x4 - 483]
1 -

2x2d

y =

(x+ 4)
* 1Sx - 18x" + 48x

1 - 2x24

y =

(x+ 4)
*

3x Sx -
dx3 + 10

1 - 2x24
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f'(t) = 2 (n 2)3t
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب



 

 
bis

afas (a-f'(x)

i
-



 

 



 

 

1) f(x) = 4x - 3)

f'(x) = 34x - 3)(4) = 204x -3)

2) g(x) = COS 2))

g (x) = - sin (2x)(2) = - 2 sin(2x)

3) has = sin2x)Y

h'(x) = 4 Since zcos2x)

= & sin2x)3 cos2x)
(sin 2013-

= sinex
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب



 

 

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

ةيلخادلا ةقتشمب ةبورضم ةيجراخلا ةلادلا ةقتشم

sin
· Y = sin us

* u = x &

chain rule : dis -dy de

dy
= COS (x

du
du

= 2T
dx

:
dy

= cos(x) - 23
dx

a) y = sin(x)
using chain rule

y = COS 7 %. 2x
2

b) y = sin2x = since
using chain rule

y = 2 sin(x) · CoSk



 

 



 

 

=>22t+=

Y -



 

 

,

72 = 2 (n2 - 2 ↑
x2+ 1

= 2x(n(2)
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

& -

f

y =
3

1 + 4x = y =
u

- 2/3

dx =us

u = 1 + 47 du = 4

dy dy du

dx
=

du
-

dx
= u5 . 4

4 4
=

3)
=

31 + 4x3

d = 14x
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب
Using chain rule

3

Jx"

= + Si

using chain rule
dy

= Sec = Sec
dx

Atcos cotx Cs(2x)
Using chain rule

·5) sl ,

=

- Cs" 1) Cos cot [
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

using chain rule

E I

= e &

2

dy
=

1
. emedx 2

F (x) = 4)5x*+ 2x3)3
using chain rule

30x+d

③ Sx +210dx S+)f'(x) =4()(33j
&

f(x) = 4x . (x2Sx +2) (si)

f'(x) = 24x"(Sx3 + 2) Sc+ 1)
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

using chain rule

f'(x) = 2'sx
+ 1

·
S

f'(x) =
+

f(x) = 3 Sx + 1

13
f(x) = Sx + 1 Y - 1 = 1-

=-
3- 213

f(x) = y
,

Sx + 1) S)
using chain rule

S
f(x) =

3(Sx + 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 
(

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

fx(x- 1)
"

using chain rule

f'Cl) -13% -
2x)

f'(x) = - x2 - 1"((2x)

f'(x) =
-

22

33 x2 174

T
-ji



 

 

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 
(

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

&

using chain rule

f'(d) = sin(d)28

f'(d) = - 20sin(b2

using chain rule

g'(d) = 2COSO-sind)

g'(d) = - 2 cossing =-sine

S -
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V.A لئاسم يف  ! ةمهم ةظحلام

(fitماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب = e
**
a sinbt + cosbt bet

f'(t) = eusinbt + et .b cos bt

at

f'(t) = e a sirbt + bcosbt)

g(x)=

g'(x = 3x+ 1)22x)x+2)+ dx+ 2)(2x)( 1)

g'(x) = ex(+ 1) x+ 2) + 12xx 2)5x+ 1)3

g'(x) = dxx+ 1)2(x+ 2)
*

((=2) +2x+ 1)]

g'(x) = dxx+ 1)2(x+ 2)
*

(( 2) + 2x2+ 25

g'(x) = dxx+1) (+ 2)(3x2+ 4)
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب
-

h'(t) = 4 t + 1) 1) 2t= 13 +..

t + 1)"332t -

- 12(4t)

↳

= (t + 1)
- "32t2- 113 + 12t(t + 1) zt= 1)

:

Y - 1 - () = 1

= + + 1 "
(2t2 -112 [2t - 1 + 187t + 1)(1)

↑ 12t = 4
12t· = 18t

= 3 + + 1 "
(2t2 -112 [et - 1 + 18th+ 187]

= + +3 (272-112 20th+ 18t -1
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

"
y =

x

x + using chain rule

x
-

"2 d x

y = (2x +
dx x + 1

y = /
x

- "2
x + 1) - (1)x

x + 1
x + 12

"2
y = /

x + 1 x + ) - x

x
x + 12

y = /
x + 1 "2

I

x
x + 12

Y2 - 3/2
(x + 1) IY= + 12

=

2xx
=

25 x +1)%
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب
using chain rule

y = Sx + 31 +
(2

= Sx +y I

x2

using chain rule

u3 -17 2 2

g'(u) = 8 3n + 1) - zu n+

u3 + 1
u + 12

g'(u) = 8
u3 -17 3u2 n+ u - 1)
u3 + 1

u + 12

u3 -17 3u2[2] du2
g'(u) = 8

u + 12
=8 u3 + 1 2

u3 + 1

- us =
484u

7

us+ 1)9
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

r(u) = 10
using chain rule

dr
= 10 no .

du

du dt

u = 2 du
= 2 -

I

/
dt 2 E

dr dr du
· 8

· dt
-

do dt

W I

r't) = 10 In10
t

r't) = 102 In10
I

E

rict) =do
E
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 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

zdz using chain rule

f'(z) = 2z-
dzz - 1

Z (z -1)(1)z)
f'(z) = 2z- 2

z - 1

Z z -1z

f'(z) = 2z- 2

z - 1

Z - I
f'(z) = 2z- 2

z - 1

Z

ez
- 1

f'(z) =
z - 12



 

 

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

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

H'(r) =
3(r2- 13 (2rs(2w+1) [S(2r+1)"(2)(r2-1)3]

((2u + 15)2
2

H'(r) = dr v =- 1) (2r+1) 10(2+1)"(r2-1)
10

(2u + 1)

4

H'(r) =
(r" - 13 (20+ 1) [Gr(2+ 1) - 10 (r2-1)]

(2u + 1)

Hir =
(r" - 1(2r+ 1)" [12v+ or-lor2 + 103

(2u + 1)

Hir= It is
-



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب
f (x) = 2 COSK + 2 sinc cost

f (x) = 2COSX I + sin

* 8

angnet line Horizontal
&

: fx = 0

: 2 cose (1 + sinx) = o

& (x) = 0
,

When Icos = 0 or It sinc = o

2 COS = 0 It sinx = o

(0Sx = 0 Sinx = -(

x = T +2π x =

3π
+ 2nπ

2

f (E) = I sin + sin f(z) = 2 sin + sin

= 2(1) + 1 = 3 = z( - 1) + ( - 1)2 = - 1

3π

: (E + zur
, 3) / 2

+2nπ) - 1



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

1 = 1 + 2x

Y = ci
+2

2) =

1+25

->D

Gx + 2y = 1 => 2y = - dx + 1

Y =

- 3x +
2

% two lines perpendicular=me = - in =
I 2 2

(tx[F5 = 3 = 1 +2x

=> a = 1 + 2x => 8 = 2x =) x = 4

y = 1 +2(4) =V = 3 (4 , 3



 

 



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

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

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

! اهتبتر

d d

dx
COS Sintanis = sin sintanis

dT sintanic
-

d
-

Yd
sintani = 1 sin tani sin ton

da 2 T
sin glj

-

sin) COS
- an sec

·din sintasiest as
- "2

=

Xs !#sec" (ix) < Os tann) Sin sinstancial

2 sin(tancic)



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

r'() = f ' g(h(x)(g(hx)]"
14

r'(x) = f'(g(h() - g'(h(x)) - h(

r' (l) = f' (g(h1(l) - g' (h(II) . h'lll

r'(l) = f'(g2)) . g'(2) . (4)

r'(ll = f (3) · 5 . 4

r'(l) = 6 . 5 . 4 = 6 . 20 = 120



 

 

-

h'(x) = g(f(x)) - f'(x)

h' (2) = g'(f(2)) .
f'()

h'( 2) = g' (3) . 4

h'(2) = - SA4 = - 20



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

f(x) =

3 - 4
I -

I

6 - 2 4
= DNE

-> will = - 2

Y + g((z)
O-because Not differeable

a

(2 , 4)
gg= 3 =

2 - 1
- 3

(6 , 3)

f(l) = 2
B

* ⑨

(1 / 3)

(2, 0)
*

u'(x) = f (g())) - g'(x)

u'(1) = f (g()) - g'()
u' (1) = f'(3) . g'(l)

f'(3) =

3 - 4
=

- !6 - 2

0 - 3

g(l) =

2 - 1
- 3

u(l) =j . - 3 -
3

4



 

 

 ددع يدنع  راص ةيجراخلا ةلادلا تيقتشأ الم
 يذج ناشع  5 سب  ريغتلما نودب  تباث

g(x)لا يف ضوعأ ناكم يفام

fog' 22 = f 'gx -g(x)

= S . Isin = -10 sinc

: fog'm = -10 sin

=

- 100) = 0
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Kuwait University  

Calculus 1 – Implicit 
Differentiation   

(Section 3.5) 

For Contact and Support: 

   

 
 
 



 

 

                                                            ةقتشلما داجيلا  ) implicit Differentiation ( ينمضلا قاقتشلاا ةقيرط مدختسن
: 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



 

 

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

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



 

 

 لك وم سب ةيعيبطلا ةقيرطب اهقتشي ردق ةلأسلماه
 قاقتشلاا يذج ناشع .. يذج يوسأ ردقأ ةلأسم
تاقاقتشلاا ضعب ييلع لهست حر ةقيرط ينمضلا

 وم كلابرد سب ..chain rule  3.4 نشكس ةقيرط سفن اهلح سب لاؤسلا سفن
...لوط ىلع chain ruleلاب لحت ردقت ةرم لك

 لحت حر هتانعمف .. لاؤسب اهحورب فرطب وم yلا فوشت الم اتداع : ةظحلام 
ينمضلا قاقتشلااب
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Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

Differentiate both sides with respect

toc

d x4 + xy
=

+ y5) = dadx
Y ↳

3

4x + 2xy+ 2yyx + 3yy = 0

4x + 2xy2 + y'(zxy + 3y = 0

23 y + 3y2) = - 4x - 2xY

y =

- 4x3- 2xy2
=

- 22 2x2+ y2

2xy + 3y2
y 2x2+ 34

dy x - 24
=

dx 2x - Y



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

Differentiate both sides with respect

toc

2x +y(1 + y x
= 2yy + o

x + y z

2x2+ 2xy - x2- xy
=2yy

x + y)2

2x2 + 2xy - x - xy = 2yy'x +y)
2

x2 + 2xy = 2yy' (x +y)+ xy

x2 + 2xy = y 2y(x +y)) +x

y=



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

Y
()e + xe y = 1 - y

Y Y

y + xe y = 1 - 2

Y

y xeY) = 1 - e

Y
1 - 2Y =

I +xe

cos + y
- Sinx) = 2x + 2yy

y /cosx - 2yy) = 2x + ysin

y'cos - zy) = 2x +ysin
I 2 x +y sin

Y =

COS - 2Y



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب
Y

e
*y'sinx + ecosx = 1 + (y) + xy

Yexy'sinx -xy= 1 + y - ecos

y' e sinc -x) = L + y - ecos

y =

eYcos

e"sinx-



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

eماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب
, (1Y

Y
=-

e
.

Y Yx
= 1 - y

ye *
y2s

I &I 2e'y
Y +x = 1 gi1Y

Y - Yx = min -

exy

2

= - Y

Y=y2-ye"y

=
2y

=
y2-ye'"Y

y2 - xe"/y
ya - xey

234 e/y



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب
Differentiate both sides

f'(x) + 2x( f(x)] + 3[f(x)3f(x= 0

f'(x)[1 + 3[ +x]
*

x3 = - 2x(f(]3

f'(x) =

-
2x[f()3

1 + 3[f(x)]x

f'(l) =

- 2()[f())33
-

- 22233
1 + 3[f(1)]22 1 + 3(2)* 1

2

- 2(8) - 16
- =

It 12 13



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

g'(x) + 1 Sing(x) + xcos(y(x) · g'())) = 2x

g (x + xCOS(g()()) - g'(x) = 2x - singl

g'(x) [1 + x(os(g(x)] = 2x - singe

g'(x) =
2x - Sin gas

1 + xCoS(g(x)

we need g(o) , sub = o in main

equation

g(0) + Osing(0) = 0 , g(o) = o

-
=O: g'(0) = 210singo



 

 



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

y = 2 tan -
I

1 + x2

2 tan"x

1 + x2

#(2x) =

, 24



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

I
= 2)

1 - 2x + 12

y =

2

1 - 4x+4x + 1

2
-

1 - 4x2- 4x - 1

2y=
i

=

4 - x=- x)

2

y = -

2 - x2 - x - x2 -x



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

رذجلا سفن هنلا  
.. ضعبب ينبورضمو  
رذجلا لخدأ يداعف  

مهايو سكأ

g(x) =
1

&

I

1- 2 2V

Ig'(x) =
2x1 - x

g'(x) = -

2 x(l - x)

g(x) =
1

2x - x2



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

=t
+x
2

-
2

d(x - (x2) = 1 - g(1 +3
-

2x)
dx

= 1 -

x

1 + x2)"2

I

: y =
· 1-i

2)- 2xN+ x + 1 +x)
-

I

-

2x2 - 2xXFx +!
·

-

((x)"2 -
-

-

2 + 2x2 - 2x (+)2 + ((2"



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

- Ihi(t) =
-

+ if 121 + t

h'(t) =

- 1

+
- 1x - 1

1 + t 1 + b +
2

In'(t) = Ty +
+

t+ 1

n's) =It =i = o



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

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

- - 2x)

3Y = Sin -x +

1 -x
+
-

1 - 3)2

= sin
-

(x)
·

I

+
ey = 0

1 - 72

ey' = -in Y = estein
at 10, 1)

Y =

e

-
I

2



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب
&

f(x) + 1sin (f(x) + xCoS (fuel · (f'() = 33+ 0

f (x) + x (OS (f(x)) · f(x) = 3x2- sin(fol

f'(x) xCOS (f())) = 3x
*
- sin(f(u)

f'(()) =

3x2 - sinf(x)

1 + x(OS f(x)

We need f(o)
,

sub= o in main

equation

f(0) + Osin(f(o)) = 0 +
· f(0) =I, +'(0) =

3102 - Sinf(o)

1 + 0 Cos f(0)

- I
: f'(0) = -

sin
=

I

= - I



 

 

&

cosx + 3y y = 2x

3yy = 2x - cos

Y' = 2x-Cosk

3y2
at 10 , 1)

y =

2(0) - Los O

-

- I

3(1)
2 3



 

 

&

I I

Y I (2)

(2x)2

y =
2

1 - 4x2



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

~

2x - 1y2y = 0

xY
2x = ayy , I

=> = y = y =

2)
=

2

9 (1) &



 

 

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

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

ينمض قاقتشا اهانيقتشا

show that or prove

23)d (sin-
F4x2

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

f(x) = 1(n) + x) -

f(x) = (n(x) + 1 - 1 = (n(x)

f(x) = cos (nx)) , =
cos (nx)

x

f'(x) =
8

d
I + COST)

Itcos In10 dx

-
·

- sin =
Sinc

Itcos In10 In10(1+ cose)



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

~ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

y = log , (x + 1)

y = x
+ 1)110

(2x) =
2x

(x2+ 1) In10



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

-
2x

g(x) = (nx + Ine Insleig

g(x) = (nx + - 2x(ne)

g(x) = \nx2x

g'(x) = j -
2

'(t) = 2 nt)
+

/ sint + Intcost

f'(t) = 2 Intsint
+ Int "cost

t

f(t) = Int
zsin

+ lut cost
t



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

h'( =

1 d
x + x2 - 1

x + x2- 1dx

I
h'(j) = 1 +

2x - 1

-
2

x + x2 - 1

x
h'(j) = It

x + x2 - 1
x2-1

h'(j) =
x2- 1 + x

x + x2 - 1 x- 1

h'(x) =
x- x

x + x2 - 1 x2- 1

h'(() =
I

x2-



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

f(y) = (nzy + 15 In y2 + 1

& Y) = SInd2y + 1) In y + 1)"2
2

f'(y) = 5
2y + 1 [In(y"+ 1)

G'(y1 = 2 t
G'(y) =

10 Y

2y + 1 y2 + 1



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

- 1)

D'CVs = v(-2) In

2

1 - 2

c'(v) =

v - 2 +v

( 1 - 8)2

1 -V
+un

e
p'(r) =

1 - - +Vine

v(l - r)2



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

I 1 - 3t
2

-

1 + t - t3

I Z

z) = 25 (n2 logz) +
zlu2

2

Change ji

fil & formula

Y
Z

T'(z) = 25(2 Inz 2

#2 z In 2

Z

T'(z) = 25(nz +
2

z In 2

T'(z) = 27 (nz + mnz)



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

-+ 1
"

+ ( - -"(
Y =

e
- x

+ xe
-

i -ettet"-ne
Y =

e
-"

+ xe
-

- T

Y=
- x

1 + x



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

Yz

H(z) =In
+ (E) = In
H(z) = ( [(n(a2 - z) - In a= z2)]

H'(z) = [a]
- 2z(a+ z2) - 2z(a- z

Ht'(z) = (2((a2
- z2)(a + zY 3

-2az - 2 - 2az + 2z3
Ht'(z) = (2((a2

- z2)(a + zY &
- 4a2zHt'(z) = (2((a2
- z2)(a + zY &

H'(z) =
-2az

at - z2)(a2 + z))



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب
a

y = sec'((n(ax +b)]
ax+b

y =

a sec [Incax + b)]

ax +1



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

I I ↓ ⑮
= (nx + x

1 - 1

25 x = x

= x
-

y = 1 lux + x

- "2

2 E

y = +x -2(nx + x
- 1/2

-

y=42
* (nxt(x) +-

y" = - (nx
+
=

42 - 2

In>
=

4



 

 

: 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=& f(x)
- bei

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

b40

yji



 

 

d0
dx

3

2x + 3) = 32x+3)22)

Asinc Sinc
n (3) co



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

= xx
+ 1

Iny = Inx
**

=) Iny = c+ /nx

now differentiate : -

↓ Y = ((nx + 1x+
x

y =

In +
2

y = x
x+ 1 In +

2

· x = 1
,
: y = 1

1 +1

in +1)

y =
i o +1) = 2



 

 



 

 

&



 

 

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

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

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

Iny = (n(x +2)2x*+ 4)]

(ny = (n(x)+ 2) + (n(x" + 4)
*

(ny = 2(n(x2 + 2) + 4(u(x"+ 4)

1
. y = 22x + 44x3

Y 72 + 2 x4 + 4

lux

y
y =

4x
+

x2 + 2 x4 + 4

y =
4x

t
lux

x2 + 2 x4 + 4

y =
4x

+
(5x3 x+ 2)(x + 4)"

x2 + 2 x4 + 4



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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ق
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 ل
) 
x 
, 
y 
(

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

2-cost

Iny = In
x2+ x + 1 S

ny = (ne
-

cost - (n(x+ x +

Iny = Ine- + Incosic In (3+x +)

(ny = - x + 2(n(cosx) - In x* x +)

y y = -1 + 2
- sinc

-

2x + 1

COST x2+ x + 1

y = y - 1 - 2 since -

2x + 1

x2+ x + 1

-"cos
- -1- 2 tan) -

2x + 1

x2 +x + 1
x2+ x + 1



 

 

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

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

ت
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ق
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 ة
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x 
, 
y 
(

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

2
ny = In st (

x) - 1

(ny = In
x4 + 1

Iny = (nx - 1) (nx
*

+ 1)]

y = -
y = y(((( - )]

- ! x - 1 -x4 + 1



 

 

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

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

ت
ذ
ك
 ر
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ف
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ف
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ا
 ت
ا
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ي
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د
 ة
و
ا
ل
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ق
ص
ا
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 ة
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و
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ل
 ى
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 ل
) 
x 
, 
y 
(

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

x = x"2
Iny = Inx"

In y = (n

yY = ((nx + E

* y = (nx + t

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

y = Y[Y((nx + 1)]

y = x('k((n(x) + 1)]

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



 

 

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

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

ت
ذ
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ف
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ا
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و
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 ة
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و
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ل
 ى
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 ل
) 
x 
, 
y 
(

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

x

(ny = In cosx)

Iny = x(n(cos

↓ y = ((n(cosx) + x
- sin

Y COS

Y = Y In(coss) - xtank

(COSC)" Incross - xtaux)



 

 

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

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

ت
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ا
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 ة
و
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ق
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 ة
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ا
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و
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ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

Inx" = Iny" = y(nx = x(ny

y'In + y = 1y +y

y'Ina - 3y = 1ny -

Y'Incs- = y
Y

x

y =inx
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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



 

 Name

Side

Length

Height

Base

Radius

Diameter

Area

Surface 
Area

Volume

Rate

Increasing

Decreasing 

 تقولل ةبسنلاب ءيشلا ريغت

 رطقلا فصن وأ مجح وأ علض وأ ةفاسم لاؤسلاب انفش اذإ
 يذه ينعي ...نمزلا ىلع موسقم  ..خلإ لوط وأ عافترا وأ
يشلا اذهل ةقتشلما

unit =

/
me
,

ft
,
cm &

m
,
ft
, cm- ↓

m
,
ft , <m - 2 ,

m
,
ft
, cm .. S

m
,
ft , <m. 1)

m
, ft , cm - - g

m2
,

ft2
,

cm?. -

m2
,
fr
, m
?.. Zo

ms
,

f + cm
3

---
(1))

Ja

> (j)

1 j

eX : Area increasing by 3mY

: da
= 3 my

d t



 

 

Triangle similarity theorem

-
-

-

-



 

 

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
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ف
ت
ر
ا
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ا
ل
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ا
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 ة
و
ا
ل
ن
ق
ص
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ا
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ا
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ا
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ل
م
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 ة
ل
ق
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ا
ل
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ب
م
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ن
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x 
, 
x 
( 
و
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ي
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ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

Volume of the cube

3
· V(x) = x

77

·d =
d

dt
x

Area of the circle : -
v

Acri = Nr2 dA
= 2ndr

/
dt dt

dA
b)dr = Im

=0 , = 30m

· dA
= 2 (30m) (m/s) = Got mys

dt



 

 

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

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

ت
ذ
ك
 ر
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ر
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ا
ل
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و
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ل
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 ة
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 ل
) 
x 
, 
y 
(

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

given : square,d d cm/s

A = 16 cm2

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

=
d 7

dt

x A = 16 cm2

We need 7 : -

: A = 16 <m 2 (A = x
⑦· 15 cm2 =x =x = 4 um 2016:

· dA
· 0

d +
= 24m ( cm/s) = 48 cmY



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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 حر ...  y ةميق علطن ناشع
 ةيرظن مادختساب اهعلطن
 ثروغاثيف
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Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

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

ت
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 ة
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 ل
) 
x 
, 
y 
(

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

given : rectangle, 8 cm/s

dw
dt

= 3 cm/s ,
L = 20cm

,
w = locm

unknown : d =??

formula : A = Lw

Diff : -

dAd t

dA

d +
= 8(m/s(m + 20cm)(3c))

dA
= 80cm2 + docm]

d t
= 140cm2/s



 

 

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

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

ت
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x 
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y 
(

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

given : cylindrical , r= Sm ,d = 3m min s

unknown : dh
formula :

- ~

V = rh = 5mh = 25th

Diffi-

du
= 25 #n

dt

3 = 25π dh

dt

dh
-

3 m/min
dt 2Sπ



 

 

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

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

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

given = sphere
,dr = 4 mm,s

D = 2 = 80mm : v =
80mm

= 40mm
2

unknown : d = ??

Formula : -

V=
3

de dr

3

dt

1600
16 *du

= 4H(40mm)
2

4 mm/s a
9000

16000t
dt

25600

du
= 44 (1600mm2) (4mm/s)

dt
= 16mm/s · (doomm2 = 25600 mms



 

 

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

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

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

given : snowball "spherical",d =mymin

D =2 = 10cm v = 5 cm

unknown : apd22
formula :

-

A = 4πr2
d A

dt
= 8πr

dr

dt

- 1 = 845dr
dt

=
-

Yo
=

·2 = 2) = - ear



 

 

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

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

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

= 2
+12 -

= de
> D

dt

dx
·

d +
= 3

,
x = 4

: (3) = 3 =
24/ + 1

= /

whenT = 51x = 12
,

sub in D

dx5 =

1

·
2(12) + 1

8 dx
·
· at

= 5 ts = 25
S



 

 

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 
(

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

a)d
b)455

5



 

 

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

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

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب
Diff .

both side with respect to t

dz2xdx + 2y + 22 at = 0

dt

2

x
2(s) + 2(4) + (1) =

10 + 8 =
dz

dt

-10



 

 

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

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

d
dx
t



 

 

A = 24cm2 , = -zm/min , = 0 cm

dw
=?? L = Length

dt
w = width

: A = Lw > Q ??

·A ->

* to get "W"

24 = 8w = w = 3

·: fixed Area = the area does not change with time

· dA
,
now sub w = 3, 0 in ea·

dt
= 0

②

0 = 32) + 8
V = 8 dw



 

 

A = πr2 = 2S

· v
=

= 25 = v = S



 

 

-519,

x
19%

d
tand = 10

looft
200 ft

Scot a

↑ we can get

"8"by :

t sin-d =1
d =

j

in= * 8
100

-
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Calculus 1 – Liner Approximation 
and Differential 

(Section 3.10) 
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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

(

2

/

&-

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

20
.

, = 0 . 1 :. a = 0

19 . 8 , x = 99 . 8 :. a = 100

3



 

 



 

 

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

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

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

(x f(x) + f) -(x - a)

a = - 2

fa) = f 2) = - 2)2) 3 = 8 - 4 + 3 = -

we need to find f'(x) then flc-2)

f'(x)) = 3x2 - 2x

fl - 2 = 3 - 2) - 2 - 2) = 2 + 4 = 10

((x)) = - 9 G)x- - 2

= 1 + 16x + 32

((x) = 16x + 23



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

(x f(x) + f) -(x - a)

a =
π

j

f = Sin =

1

2

f'(x) = cos
, f' ecoso

((x) = + + Ex - Tj)

(x) = 2 + 4p(x - 4)

= 2 + /yx - 1 = 4x + 1



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

y ' = 12
- 47

+ ( -4
4x

, 7)

y = e

- 4x
- 4xe

- 4x

dy
= 2

- 4x1 - 4x)
dx

y = a
dy = e

- 4x(1 - 4x)dx

dy =

2t3
It

1 - tY



 

 

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 
(

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

dy = -E3
dy 2 + da - 3 - Gu

=

du 1 + 3x)2

=

dy=3u)2 da

dy
= 2dsin28 + &2 cos 2d) 2)

dd

dy = (2d(sinzd + ecos 20 Jdd



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

dy

dt
= sec t · iv I

dy = seca

dy =
- 41 dr

(1 + ra 2



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

cost= sine

dy = cotddd

s -e"1-e'l -ele

(1 - ex)z

s -

e" - 22 + (2)

(1 - ex)z

dy=2 dx



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

a

dy 1 x+1)
=

(x -1)2

a =
x - 1 - x - 1

x -1)2

dy =(y = 2
dx

- 2

b) dy
2 - 12

0 . 05

dy =

-

2(0 . 05)

dy =
- 2005) = - 0 .



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

fx + 1x = y + 1x - 2

f(x)) = x - 2

sub x = 3
,

&x = 0 . 8
,
we get

y = 3 + 0 . 8 -2 - 3 - 2

by = - 8- 1 . 8 - 1

dy = it dx =

23- 2

* 0 . 8

4

.
0 .0 = 0 . 4

=

2



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

fx = f(x) + f) -(x - a)

Let x = 1 . 199

a = 2

· x - a) = 1
. 199 - 2 = - 0 . 00)

f(x) = x4 f(x) = 47
3

3

f(z = 2" = 10
,

f'(z) = 4(2) = 32

·: 1 .
1991" = 16 + 32)(- 0 . 001/

4
·: 1 . 1991 = Ig 0 . 032 = 15 . 1%8

IS
a 110

16 . 000

0 . 032

IS . 908



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

fx = f(x) + f) -(x - a)

Let x = 0 .1

a = 0

· x - a) = 0
.

1 - 0 = 0 .

f(x) = 2
x

f(x) = 2
f(0 = e = 1

,
f'(0) = e = 1

0 .1

· C = 1 + 1(0 . 1) = 1 + 0 .1

e = 1 .



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

f(x) = f(a) + f'(a)(x - a)

g

x = 290 a = 30
/

x - a) = 29 30 =-1 0

f(x) = COSX
,

+30 = 10130 = cos =

If'(x) = sinc
, f(30 % -singo-sin=

&

G ↓ >
-: COS29 = T
#: cos29 300

I



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

1) find the linear approximation

sin (45 %

f(x) = f(a) + f'(a)(x - a)

x = 460 a = 450
/

x - a) = 40 % 45 = 1=
80

f(x) = Sinc
,

f(45 % = sin4s = sin = I
f (1) = COSX , f(45 % = cos4s = cos = I

I
· Sin 40 2

"
I

#· Sin 46 180



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

2 estimate 19.8

f(x) = f(x) + f'(d)(x - a

7 = 99 . 8
,
a = 100

(x - a) = 99 . 8 - 100 = - 0 . 2

f(x)
=y ,

fo = Noo = 10

f(>) = 2 ,
for

2 = 20

: < . 8 = 10 + 20)( - 0 . 2)

: < . 8 = 10 + 20 2

10
10

I 1000 I

: 99 . 8 = 10 - -

100 100 100

= 999m9 . 99

100



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

Inماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب 1
.
013

f(x) = f(x) + f'(d)(x - a

x = 1 . 013
, a

= 1

x - a = 03 - 1 = 0 . 013

f(x) = (nx
,

f(1) = (n) = 0

f'(x) =

1

,
fi = = 1

x &

· In 1 . 013 = 0 + 10 . 013

: In 1 . 013 = 0 . 013



 

 



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

(x f(x) + f) -(x - a)

f(x) = 3x + 4x - In COS

f'(x) = (x + 4 -

-sin

COSTC
or tanx

-
f'(x) = (x + 4 +

Sinc

COSTC

f (a) = f (0 -

3(0)" + 4(0) - Incos

=0 + 0 - In) = 0

f'(a) =f'(o) = d(0) + 4 tano

= 0 + 4 + 0 = 4

·: (() = 0 + (4)(x - 0)

= 0 + 4x = 47

b) f(0 . 01) = 4(0 . 01) = 0 . 04
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Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

K
-

sinhx =
e-e

2

g - O

·: sinho = e-e = =

K
-

coshx =
e + e

2
O - D

cosho =
e + e

=

1
= 2 = /

2 2

= cosno create
2

= , = z = 1



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

 قح factor تيوس ول ىتح
 عم رصتخت ردقت حرم طسبلا
 ام عييرت e ماقلما هنلا ماقلما
 حر يلا factorلا هباشت
هيوست

 دحون
تاماقم

e- e

- x

tanhs =
sinh

=
2

cosha ex + e

2

·: tanh(x) =
e"- e-
ex + e

- x

: tanho =
e - eo =1 = 0

e + e
- o

tanhslee
e -1 2

2
=

er + 1
=

e - 1

22 + 1

C

(e - 1) = e + 1)(e - 1)



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

- 1
InS-In5 In S Ins

cosh Ins) =
e + e

I
2 + 2

2 2

I
25 + 1

-
S

+ S
⑤

2

20
-

coshs =

2 + e-5
2

= e +

el + 1

-
e5

= e
2



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

a sinh4 =
e"-e - 4

2

2

sinh4 = ete
sinh4 =e

b) sink (n4) =

IS

8



 

 

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 
(

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

7 - 7

sinh x =
e 2

2

-- 2 t C=
- x x

--

- & 2
↑

-
-

x

2 - e sinh(x)
2

- x)
- x x

cosh - x =

ex + e e + e
= coshu

2 2



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

K
- K

-

e + 2 e - 2
t

2 2

=

e + e
- "

+ e - e
- x

2

=- = el

&

ex + e
-

e
*

- e

-

-

2 2

e + e"- e + 2
-"

=
ze

- "
- x

= 2

2
2



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

x -
-

e -
2 e-e +e e -

e
↓

2 2 2 2

x x - Y - x +Y - x - Y

2 2 2 2

+ --

4

x + Y x - x +y
x -y

e 2 2

4
-x - Y x +y 7) -Y

= ze-2 -
2 2 e

-

2

x+ Y - (x+Y)

2 - 2
= = sinh(x + y)

2



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

f'(x) = e"coshx + e sinhx

7

= 2 cosh + sinhx)

· Sinhx + coshx = e

x x + x 2x
. = e e C = C

f'(x) = sech .
2x

=sehs



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

sinha =(sinha

g'(x) = 2 sinhx cosh

· sinh2x = Z sinhe cosh

g'(x) = Sinh2x

h'(x) = cosh(x") · Ix

= 2xcosh e



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

d'tl = cosh Int) . !
- InE

O'(t) = ent +2
A

I

2 t
I

G'(t) =
+ + =

T

I

2 t
t2+ 1

&
t

I
-

2 t

I
t2+ 1

7 !2t

=



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

1 cosh3
-2 · sinh3x3

cosh3x

y = 3 sinh 3x)e



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

cannot use sandwich theorem on

sinhe

coshi

e"- e
-

lim 2
= lim e-e

=

N - 0

-

⑪

#

x -> N 8e x->D de
G

- K

- x -x
- 2x

lim ex

=
1 - e

=
1 - 2

x-> G Se Is id

ex

· Lim -e
x-2 Iz



 

 

~

f'(a) = lim
f(x) - f(as

x-ax - o

coshx-cosho
sinh(0) = lim

x-0x - 0

I

0 = lim
coshx - 1

x
x - 0



 

 

S2coshe/sinhes - 2 sinhe (coshal

=O

-



 

 

e- e

- x

tanhs =
sinh

=
2

cosha ex + e

2

·: tanh(x) =
e"- e-
ex + e

- x

x -3
- x 2e - e

e
-

exlim = lim ex

x- D
ex + e x- D +

e

lim 1 - e

- 2

=

1 - 0
= 1

I + e
- 2 = 1+

x- D



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب
j

In - In s

cosh (Ins-e
+ C

2

In Inst 5 2

e + e 2
t

5
-

-

2 2

25 + 4 29

10 29
= 10 =

2

=

20
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Remarki -

8 = d = m- d = dπ = 2π - d

-

8 = n- 8 = + + j G = 2π - d



 

 



 

 

 لكب ةفرعم ةلادلا ينعي
 علطأ ردقأ امف ناكم
ةقيرطلاه نم criticalلا

ةءارق

 هنلأ ةلماك ةلداعلما ٢ ىلع تمسق
دادعلأا رغصا ردقأ

D : R

Defined everywhere
S

We can only find

the critical number

by f(x) = 0



 

 

Domain of g(x = 1/243

& 1/943



 

 

:  function يأ قح critical numberلا فرعت يبت اذإ ناشع

رفصلاب اهييواسنو ةقتشلما فوشن -١

) رفصب ماقلما يواسأ ينعي ( ةفرعم ريغ نوكت الم ةقتشلما فوشن -٢

هدحوم وم تناك اذإ تاماقلما دحّوأ ينإ جاتحأ  2 مقر ةظحلام

1) f'(x) = 0

2) f(x) = DNE

D o main of f(x = IR



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب
The domain of is R

y
- Y 4/sf(x) = , (x - 4)2 + x2(x) - 4)

-

4x - 4)2
+ 2x

*
5(x - 4)

5745

= 4x - 4)2
+

2x
*

5(x - 4)(5x
"5

5745 5x"s
4-42+ =

(x-4+ locks
5745 5xY5

2x -4)[2(x -4)3 =
2(x - 4)[2x - 8 +5x]

5745 5x45

-x-

4)
f' (x) = 0

,
when f'(x) = DNE

,
when

2(x - 4)(7x - 8) = 0 5x5 = 0 .. x = 0

:. x = 4
,
x=

x = 0
, x

= 4
, x = 8 are critical



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

1) Domain of f(d) = IR

2)f' (d) = 2 sind + 2 sinGose

f (d) = 2 sind cosd-1

2 sing = 0 cosd - 1 = 0

sind = O COS8 = 1

: d = 0 thro = 0 + 2n

· b =n is the critical number



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

Domain of f(x) = R

-3x2f(x) = 2xe
3

+ -32 x

- 3x

= xC 2 - 3x)

2) to find the critical numbers

we look for f' = 0 and undefined

↑

f = 0 = xe
- 3

2 - 3x) = 0

+ 9

: xe-" = O
,

when x = 0

: 2 - 3x) = 0 => when x =
2

3

· f' is defined on R % The critical numbers

x = 0, x = 3



 

 



 

 



 

 

 عم x(f( لاب اهضوعو ةرتفلا فارطأ
critcal numbersلا

 ةرتفلا يف ضوعت ام دعب
 ميق عم ةاطعلما
 ربكأ فوش criticalلا
 اهنع لوقو كل علطت ةجيتن

abs maximum

 ضوعت ام دعب
 رغصأ فوش

 كل علطت ةجيتن
 abs اهمسو

minimum

 نإ و ةلادلا مسأ بتكأ
  continuous  ةلادلا
ةبولطلما ةرتفلا ىلع

 يلا critical valuesلا دكأت
 domainلل نومتني مهتعلط
 ةيلصلاا ةلادلا

1) function is continuous

2) find the critical numbersE Domain

lomoxi

3) find endpoints

4) The largest value

is the absolute maximum

The smallest value

is the absolute minimum



 

 

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

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

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

· f is continuous on [0 ,S] (polynomial)

1) critical numbers

a) f(x) = 4 - 2x)

f(x) = 0
,

4 - 2x = 0

: 2x = 4 = x = 2

6) f'() exists for all : The only
critical number is x = 2

2) The values of at the endpoints

f(0) = 12 + 4(0) - (0)2 = 12

f(s) = 12 + 43) - (5) = 7

f(2 = 12 + 42) - 22 = 10

The absolute maximum value of f
,
f(21 = 16

The absolute minimum value of f
,
f(s) = 7



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب
 ! ةمهم ةظحلام

·of is continuous on [0
.
2
,4] poly, Rational)

1) critical number

a) f(x) = 1
I

x2

If(x) = 0, 1
,

= 0

*

x = 1 => x = 1 = x = 1
,
x = 1Dz

But x = - 1 20 . 2
, 43

5) f' (x) = DNE
,

when x = o

x = 0 20 . 2, 43

· The critical is x = 1

2) The values of at the endpoints
= 5

I

f(0 . 2) = 0 . 2 +
0 .

2 = 0 . 2 +
2

= 0 . 2 + 5 = 5. 2

10

f(y) = 4 +- = Y ++ =
17

4

f(l) = 1 +
↓

= 2
I

The absolute maximum value of f
,
f (0 . 2) = 3 . 2

The absolute minimum value of f
,
f(1l = 2



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

 ةلآ مزلا هنلا يردأ ام
 ةركفلا مهلما .. ةبساح
تاوطخلاو

ةءارق

·of is continuous on [2 , 4]
1) critical number

-

2) =

-2(nx + 1

a) f(x) = - 2x
-

3(nx + x
73

f(x) = 0
,

- 2(nx + 1
= 0

x3

: - 21nx + 1 = 0 = - 2(nx = - 1
,

(nx =
"2

x = e - 2 % 143

b) f'(x) = DNE
,

when x = o

x = 02 7 , 4]
Y2

· The critical is x = e

2) The values of at the endpoints
O

f)() = + n
= 4 (n k = 4(nz" = - 4(n2

f(x) = 4) 1n4 = (In4)
S

f(e =

1
-

In ee -
I

Ine) = ze2 ez

The absolute maximum value off,
The absolute minimum value of f

I



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

 .. ةبساح ةلآ مزلا هنلا يردأ ام
تاوطخلاو ةركفلا مهلما

ةءارق

&

& is continous on [0
, 43

1) critical number

I
af'(x = 1 -2 = 1 -

,ja+72 + 1

= x+ 1 - 2
-i(c

= + 1

f(x) = 0

x2 ) = 0 = x = = 1 = x= 1
,

x = 1

But < = - 1 & 20, 43
,
The critical value

isx = 1

6) f'() exists forall : The only
critical number is x =/

2) f(0) = 0-2 tan to = 0

f(4) = 4 - 2 tan- 4
f(l) = 1 - 2 tan

+
1 = 1 - 2- = 1 - ET

The absolute maximum value off,
The absolute minimum value of f

I



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

f (T) = sinx-COST [T]

f(x) is continuous on [ , 35]
f (x) = coS + sinx

f(x) =0
, cosk + sin = o

Sinx = -COST - COST

tanx = -I

x = -[
⑤A

TC

x =[

f(E) = sint-cost = 1 - 0 = 1

f( = Sin 3 - cos
3

= -1 - 0 = -
2

f() = Sin 3-cos * =y - w
4

2 2
The absolute maximum value of f

, f() =
E

=

The absolute minimum value of f
, f( = -

E-
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

f(x) is continuous on [0
, 2+ ]

f'(x) = 20S(2x) 2) - 2

= 2 cos2x - 2 = 2[cos2x - 1]

To find critical values We set f'll = 0

2 [cos2x - 13 = 0

: 27 0
,
Cos 2 - 1 = 0

cos(2x) = 1
2x = 0

x = 0 0, 2π) 2x = 2π => T = Ht(0, 2π)

·The critical value is X = 0 and x = π

f(0) = sin 2(0)) - 2(0) = 0

f(2+) = Sin 2(2n) - 2 (24) = 0 - 44 = -4π

f(π) = Sin 2()) - 2(π) = 0 -2 = - 2π

The absolute maximum value of f
,
f(0) = 0

The absolute minimum value of f
,
f (2) = -4



 

 

f (x) is continuous on [0, ] Trigonometric

·
&

&



 

 

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 
(

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
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Contradict = ضقانت
Applicable = قيبطتلل ةلباق
Hypothesis = تايضرف
Root = ةلداعملل لح

To prove the function has exactly one root :

 ينلّح كانه نأ ضرفن حر ينعي  ةيناثلا ةوطخلا
 مادختساب طلغ انتيضرف نأ تبثن حرو ، ةلداعملل
 ام نإ  يش رخآ ضقانت ريصي حرو Rolles ةيرظنلا
لئاسلما لح يف فوشن حرو .. ينلح اهل ريصي

Remark

- I Since
- 1 (OSX1

or critical number

*

↓ I sections rem (to show that a root exist

- /

2 - Rolles theorem and argue by contradiction

I
and we suppose it had two roots

a and b (f(a) = f(b) = 0
,

function

cont . I diff. Then by Rolles theorem , There
is

numberc between a and b such that

f() = 0 -----
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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 
(

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

To prove the function at most one real solution

  root يف نأ يردي وهأ هنج ينعي
 root ريغ يفام نإ دكأتي يبي سب
 يعاد هلام يذج ناشعف .. دحاو
 يف نأ IVT ةيرظن قيرط نع تبثأ

at least root لقلاا ىلع ينعي 
root يف

 لح ةقيرط ركذت
I.V.T

*

· only using Rolles theorem argue and

contradiction

Remark : -

&
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

!!!differentiable وأ continous لوقت الم ببسلا ركذأ

1) f(x) is continuous on C-1 , 33 (polynomial)

f(x) = 4x - 4)
2) f'(x) is differentiable on (-1 , 3)

3) f( - ) = 2 +

2

- 4 + 5 = 1

f(3) = 23" - 435 = 11

By D , Q, f satisfies the conditions

of Rolle's theorem [-1 , 33

Then there exists ct(-1/3) such

that f'( =0 : f() = 4c - 4 = 0

· 4c = 4 :. c = 1 - [ - 1
, 3]
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Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

f(x) = 1 - 3x2 "

power function"

f( - ) = 1 - x = 1" = 0

f(l) = 1 - x = 1.
=

= 0

: f(-1) = f(l)

f'() = 0

f() = - 2 =" = 10

· 0 = ( - 1
, 1)

·
f is not differentiable on )-1 ,1)

: Rolle's theorem is not applicable
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 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

 بجولماو رفصلا :ركذتماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب
 ..مهبياي يدنع نم دحاو
 ينيطعي دحاو مهلما
 ينيطعي دحاوو...  بجوم
IVT ةيرظن ناشع بلاس

& Let's prove it has a root

f(x) = x3 + x - 1

f(0) = 0 +o - 1 = - 10

f(1) = 13 + 1 - 1 = 130

· f is cont
.

on [0
, 13 "poly"

and since f(0) < O < f(l) then by IVT

There exists c in 10 , 1) such that

f c = 0
/
: it has at least

one real root

2) Let's prove it has only one root

contradiction : Let's have two real roots

x =a
,
x = b : f(a) = 0

,
f(b) = 0

1) f is cont on Ca,b3 "poly", f'() = 3x2+1

2) f is diff
. on (a , b) cont .

=>
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

3) f(a) = f(b) = 0

By 1
,

2
,

3 Then by Rolle's theorem

There is numberc between a and b

such that f'( = 0

f'() = 3c + 1 = 0 impossible

: 3c + 1 31
un

+2 + 1

sincef'() # 0
, our assumption

is wrong

· eqution has exactly one real root
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب
1) prove it has root

f(x) = xi + e

f(0) = 0 + e = 130

f( - 2) = - 2" + e = - 8 + [0

· f is cont
.

on [-2
, 03 "poly , exponential"

and since f(-2) < O < f(0) then by IVT

There existsc in (2 , 01 such that

f c = 0
/
: it has at least

one real root

2) Let's prove it has only one root

contradiction : Let's have two real roots

x =d x = b ... f(a) = 0
,

f(b) = 0

1) f is cont on Ca ,b3 "poly"; f' (l) = 3x2+ e

2) f is diff
. on (a ,b) sout



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

3) f(a) = f(b) = 0

By 1
,

2
,

3 Then by Rolle's theorem

There is numberc between a and b

such that f'( = 0

f'( = 3+ e
= 0 impossible

&/

·: 3 +e > o
te = postive

value

un

+V2 e o

sincef'() # 0
, our assumption

is wrong

· eqution has exactly one real root
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب
 مدختسن ناشع :ريكذت
-:IVT  ةيرظنلا

ةيرفص ةلداعلما مزلا -١
ةلاد يدنع نوكي مزلا -٢
ةرتف مزلا -٣

f(x) = 2x + COST

f(0) = 2(0) + coso = 130

f ( - 1) = 2) - 1) +cos1 = - 2 + cos - 1)70

↑
- ICOS)

· f is cont
.

on [-1
, 03 "Poly , Trigonometric

and since f -150 < f(0) then by INT

There exists c in 11 , 01 such that

f c = 0
,
: c it has at least

one real root

2) Let's prove it has only one root

contradiction : Let's have two real roots

x =a
,
x = b : f(a) = 0

,
f(b) = 0

1) f is cont on Ca,b J "potrig"f' (l) = 2 - sinc

2) f is diff
. on (a ib)
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

3) f(a) = f(b) = 0

By 1
,

2
,

3 Then by Rolle's theorem

There is numberc between a and b

such that f'( = 0

f'() = 2 - sinc = 0 impossible

because we know- sin

sincef'(l) #0 , our assumption

is wrong

· eqution has exactly one real root
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

ةفلتخم ميق مهنإ لوقأ ناشع سب

Let f(x) = px+ qx2 + rx + s

· f(x) is poly . Domain off is R
↑

f'(x)) = 3px2 + 29x + r
IR

· f(x) is continuous and differentiable everywhere

Suppose f(x) has four real roots

P(9 < r>

and f(p) = f(q) = f(r) = f(x) = 0

end Degree
· f'(x = 3px2 + 2qx + r=

· f'() is a quadratic function and she

can have no more than two real roots

There is contradiction with Rolles Theorem,

There must be three number m
,

n , K and me (a , b) ,
ne(a,b)

KE(c, d)

f'(m) = f'(m) = f'(m) =0% The function fas has at most three real roots
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

1) Let's prove it has only one root

contradiction : Let's have two real roots

x =a
,
x = b : f(a) = 0

,
f(b) = 0

1) f is cont on Ca ,b3 "poly.
I

·of'(x) = 3x2 - IS

2 f is differentiable on (a , b)

3 f(a) = f(b) = 0

By 1
,

2
,

3 Then by Rolle's theorem

There is numberc between a and b

such that f'( = 0

f'(l) = 3 - 15 = 0 => 32 = IS

2 = 1 = 3 = 5 : c = 15

But I55 C-2 , 23

: The given equation cannot have two real
Solution
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب



 

 



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

Domain of f(x) is It "polynomial"
1) f(x) is continuous on 20, 23

f(x) = 4x - 3

2) f(x) is differentiable on (0 , 2)

by MVT
,

there exists at least

c - 0 , 21 such that fic =
f(z)-flo

2 - 0

f() = 4c - 3

f(z) = 2(z) - 3(2) + 1 = 3

f(0) = 2(0)2 - 3(0) + 1 = 1

42 - 3 =
3 - 1

=> 4c - 3 = 1
2 - 0

=> 4 = 4 = = 1 t [0 , 23
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب
I

f(x) = (x - 3)
-

=

(x- 3)2

f(4) =

y - 32
= 1

,
f(l) = 13272 = 7

f'(x) = - 2(x - 3)
- 3

=

- 2

(x - 3)3

f(y) f(1) = 1 - y = y - + = -
f(4) - f(1) = f(x(4 - 1)

= 3 = 3(c - 3) = - 24

(c -3) = 8 = c - 3 = - 2 = = 1f(( /4)

f(x) =

1

x - 32 /
Domain off (x)

is R1[33 /f is not continuous on 3

: 3t (1/4) : MUT is not applicable
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب
We have f'(x

,
2 for 1

.
>.)4

·
" f(x) is differentiable on (1 , 4)

· f(x) is differentiable , f

is continuous on [1 , 43 "Theorem"

·: By MVT
,

there exists at least

- 1
, 41 such that fic =

fish-fill

4 - 1

f() =
f(y) - 10y

,
2 => f(4) - 103d

3

f(4)310

f(4) can be at least Id
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

&

We have 34f'()\ 5

for 18 f(8) - f(z) < 30

· f(x) is differentiable on (2, 8)

· f(x) is differentiable , f

is continuous on [2 , 87 "Theorem "

·: By MVT
,

there exists at least

- 2
, 81 such that fixe =

fiss-fiel

8 - 2

f(x) =
f(8) - f2 % 3 f'(S
e

: 34
f(8) - f(z)x5
j

: 18( +(8) - f(z) < 30
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب
we have f'(l) I

· f(x) is differentiable on (0, 2)

· f(x) is differentiable , f

is continuous on [0 , 2] "Theorem"

·: By MVT
,

there exists at least

c - 0
, 21 such that fix =

f(2l-flo
2 - 0

f() =
4 - (-)

= #(0, 2)
2 - 0

·of'(x) < 2

: <2 which is wrong
2

Because 2)?if does not exist
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب
Domain of

We have f(x) = sin f is

f'() = COSX

f(x) is continuous everywhere "Trigonometric"

f'(x) is differentiable everywhere

·: By MVT
,

there exists at least

- a
, b) such that fic =

fibl-fal
b - a

COSC =
sinb-sina

:De ij

b -a

/coscal
sinb-Sina

COSC
,
we know

b - a

↑

k sinb-sina
* n I

b - a

P

· .
sinb-sina Xb-a



 

 

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 
(

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

Let f'(x) =

1

VxEIR
3 + 272

and f (1) = 0
,

show that

1 < f(2) <
S

11

Using MVT :

-

I
Since f'(x =

3 +2x2
exists

↑

·
f is diff

.
on 11 , 21

· f is cont on [1
,
27 "theorem"

Then by MVT there is number (e(1 , 2)

such that f' (c) =

f(2)-f(1) f(2) - O

- 2 - 1 I

I
= f(z) St(1

, 2) :: K 2

3 + 22
S

124 = 242((8 = S(3 +24

=> < stI/

↑
= f(z)
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

رسك نلا

 ةرتفلاب بتكن ريصي ام
 اهنلا ةياهن هلام ىلإ
ةيرظن

Use MVT to show that for >

tan- x < x

Let f(x = tan-

f'(()) =
↓ [0 ,x]

x
=

+ 1
20 , 3)

[0 ,x] -

f(x) is continousand differentiable on (0,)

inverseTrigonometric function

. By MVT
,

there exists at least

- 0, ) such that fic =
fan-flo
x - 0

↓
=

tantx - O
=

tan -

1x

2 + 1 x x

g

·
tant

<I... ,
, ..

(2 + 1 7

tan" x


