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outlines :
-

1. Types of function .

2
- Exponential & log properties.

5

- Domain of functions.

4. One toOne functions .

5-Range & Inverse of functions.

6Trigonometric identities & Simplify

7.Simplify the Trigonometric .
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1) Type of functions

· f(x) =
x

+ 3x + 2

· f(x) = , ,

· f(x) = (x)
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111-m)
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logarithmic root

rational
polynomial Degree : 2

exponential
Trigonometric

exponential
-> power

Degree : 5 polynomial ->Trigonometric

·rational algebraic
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5)28 =2828

b)i=

2)(85)4 =
2"

=
16

b) x(33x23) = 27x7
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a) b8(2"b") =
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2n +
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- 1 5n - 1 - (n + 2)
a)x -

x5n -
1

= x

xn + 2 xn + 2
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=
x4n - 3

b)Sabah
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=
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= 525h

↑
: f(x + h) - f(x) =
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+ In 52

= In 10 + In 25

= In /10 . 25)
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40) In b + Inc2-Ind3

=> In be?
.

In d3

- In be
d3
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41)33(n(x + 2) +&[Inx -

2(n(x2
+3x + 2)]

= In (x + 2) + In x* In (x2
+ 3x + 2)

-> In((x +2) (x)
E

) · In (x"+
5x + 2)

=
In (x + 2)(x)

x2
+

Sx
+ 2

= In (x + 2)x
(x + 1)(x+ 2)

=
In x
x + 1
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=> 7
-
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= x
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10 =
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=> x = 22 10
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In (x?1) 3
52) e =C

= x 2 - 1 =
e3

= x
=

23
+ 1

= x = 23 + 1

b) e2-3" + 2 = 0

Let est

·: t23t
+
2 = 0 = (t

- 2)(t - 1) = 0

: t = 2 and t = 1

:. e-2 e
= 1

=> In e
=

In 2 Ine = In 1
In = 0

.. x = In 2 :. x = 0
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a) log
,

2 -
5

= log
,

3

=> x - 5 = log
,

5

:. x = log,(3) + 5

b) In [x(x - 1)] = 1

2
In [x(x - 1) [

=
el

x(x - 1) =
e' = x2-x = e

x2
-
x

-

2 = 0

↓Ijjes
x =

1 = 1 + 4
a = 1

-

2 b=-1x
, z

=
-b1

C
=

- C
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Y5/1 x &

Pe o + 9-H *

3.jij 01k -t
↑

P , j 01/ ils T
Log <13 In (x)

# est :go 1x /

& id "-- 5, ex&90

k · isgo Sin"
,

Cos"

As 2-1 , 17 Sin'
,
Cos
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e 1 -

x

1
-

e
-x =1 -e + 0

1 -x2 8

1 + e =>/1 # In e'-

0 + 1
- xE x= 1

: x + 11

: The domain is R/9-1 , 13
COSX

b) jo - e * O

In ecos - In ot
No solution

:. The domain is R or ( -0 , 00)
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-100, 0

10t
, 100 -log 10% log 100

-2. : The domain is [2
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b) Sin (et
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1)

The domain is R
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·y 5

581 bis *
&

Hog25i

not one-to-one
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 not one to one  أو  one to one إذا السؤال كان رسمة لازم تذكر السبب في حال الدالة
… إنك تكتب جملة الخطوط الأفقية ماتقطع الرسمة اكثر من مرة في حالة one to one  وفي 
حالة not one to one   تقول ان في خط أفقي قطع الرسمة اكثر من مرة

-J4/
-

f(x) = f(x2) ig(

x = x64/1/) A

One-to-one d :

x = xz 5 /1 1 ! *
&

not One-to-one My .

-Je

5 / 1 ,5)
-

·bisil !
One-to-One NI

-ni Dr Is !
not one-to-one.
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9) f(x)) = f(xz)
2x

,
-

5 = 2x, -

=> 2x
,

= 2xz = x
,

= xz

: One to one

f(x,) = f(xz)

10)x ! -

16 = x* -

16

4 4 4x4
, = xz => xY =

x4
2

7) * 2
not one to one
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لازم تكتب الجملة في حالة رسمت أو السؤال في رسمة

1) let f(x,) = f(x2)
3

2) x = x= x = x3
2

=> x ,
= x2 - :. One-to-one

x ? = x2 = xi = x ?
= x ,

= + xz
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2)) Y =
1
+ 2 +5xx/"

"BJs5
.

= y -

1 = 2 +5x

2

= (y
-

1) =
(2 +5x)

&

J,156"
=> (y - 1)2 = 2 + 5x 256 . Oly

sits%
&

=> (y - 1)2
-

2
=

3x55 : 29. 1961

"Gig
=>

(y - 13
- 2

= x
5

if (x) =

(x - 1)"-
2

3
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 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 
(

22) y =4
=> y(2x + 5) = (4x - 1)

=> 2xy + 5y =
4x

-
1

=> Sy +
1 = 4x - 2xy

=> 3y + 1 = x(4 - 2y)

=> 3y + 1
= x

4 - 24

: f ' (x) =

3x + 1

4 - 22



 

 

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 
(

23) Y -
e2 -

"

- Iny = In e2 . 1

=> Iny
=

2x
-

1 = (ny + 1 =
2x

=
Iny + 1

= x
2

: f"(x) =

25) y = In(x + 3)-e"-
em(x + 3)

eY
= x + 3 =

e - 3 = x

: f
-

(x) =
ex3



 

 

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 
(

let Y = In (e- ,
)

24
=

ein(2
-

1)

et 2
et(2x - 1) = x

2xe)
,

e"
= x

2xe"
-

x =
et

x(2e"
- 1) =

et

x =
eY

2ey
-

1

x

: f " (x) = 2e
-
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 
(

Y(1 + e
- x) = 1 - e

-

y + ye
-

- 1 - e
-

ye
-

-
-
x

=
1 - Y

2
- x(y

+ 1) = 1 - Y

e
= I ,

Eine-in (i)
-x =

In (i)Y)ex = - In(im)
: x = In (iIY)

+

:. x = in ( =y)
: f"(x) = in (PT)



 

 

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 
(

  lnلا ارب..1-لا انفض نيو ظحلا

 فوشن..ةركفلا سفن اذه لاؤسلا نولحت اولواح
 دعب لاو سردلا تمهف

🤔

 ؟
Let y = e

* +1

+ 2

x + 1

Y -
2 = e

In (y -2) =
In ex +

In (y -2) = x + 1

In (y - 2) -
1 = x

: f "(x)
= (n)x - 2) -

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 
(

Let Y = In (2) 1)

Y
e =

e(n(2x - 1)

eY
=

2x -
1

eY
+

1
=

22

log(e"+ 1) = log
,

(2)

log
,

(e"
+ 1) = x

: f
"

(x) = log
,

(ex + 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

6. range of the function :-

In **

· Domain/1 & d

-
: Range s D &

y = f(x) 5 1
-

1
/

"f" (x)" Y * /10 - 50 -
7

-

·411y-

Range I

f(x) =
x2

- : J
2

Y = x

x = Y

f
- (x) =

x

Range of f(x) = (0
,0) = Domain of

f - (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 
(

a) f(x)) = f(x)
x , + 1 xz+

1
-

2x
,
+ 1 2x2+ 1

+(e)2
2x

, xc +
2x

, + x+ 1 = 2x
, xz + x + 2x + 1

I 2

:. x
, = 12 : f is one-to-one

b) y =

x + 1
= 2xy + y =

x + 1
2x + 1

=> 2xy -
x = 1

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

: . x
=

1
.

- Y
: f" (x) =

1 - x

2y - 1 2x - 1

) The domain is 9R/3 ,
The range &R, ]



 

 

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 f(x)
=ex ,

Findf"(x)

Domain of f(x)
:-

1) Let y
= esLes

2) Domain of f(x) =

e
1 + 22x

1
+ 2e" = 0 ,

2 = -
1

impossible : D = R = ( - x, 0)
f

y(1 + 2e") = e
x

y + 2ye"-e
x = In (,2y)

Y =
ex

,

2 ye : fix) =In) (
1 - 2x

y =
e(1 - 2y)

2
Y

= C

1
- 2y

e
=

Y

1 - 2y

ine- In1



 

 

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 
(

a) In Je * 3)

e2370- e3

Ine" < In 3 - > In 3

: The domain is (In3
,

d)

b) y = In(e
*

- 3)

=
et

= e
In (e) 3) ex

= e? 3

=
e"
+

3 = ein(e "
+ 3) = Ine

=> In (e *
+

3) = x

: f (x) =
In(eP

+ 3)

e"
+ 370 + e

*

- 3 The Domain is

R



 

 

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 
(

a) y = (n)3 + 5)

e
=

em(3 + 3)

e
= 2 +

3

e
-
3 =

x(eY 3) = 2

x
=

2

eY
- 3 : f" (x)

= 3
,
3

b)e2 3 + 0 - e
*

+ 3

Ine"#In3 ex + In3 GR/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

inverseTrigo-je&

(4543 j/281541(

(8) % ,191j91(5
0 = 0 - 6%64.51(

O = T- = 581451(5
&

X f-y1(6)(
&

S1-(s

Range of inverse (3



 

 

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

inverse Tria >

d Ndl Range 2, /I

sin"Eld + 150 *[, ]

cos"x501 + 1
,Hyde [0 , π]

tan" (d) + 18351E( ,)
-d -&(

&

8 = 0
, 30°, 45

,
60 °, 90

°

lin rad

-9)/
,41915=%(d ,+()

(4/
Ein rad-1 51(3

-

0 = 0 J58151/
B =
π

- 6 5 %145)(5
&

8 = -
0 3151251)9



 

 

1) Sin +1 x = C - *
/+/2]

zo
=

2) - positive, Quad I +

3) Sin = C ..

-
4) o = 0 = 60 =
: Sin "O =

b) 1) I "2nd Quad"

2) cos range
:

-

°.
3)cos =-

4) =T - = m -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 
(

* tan
-

(1)

G = m -z

63) J = 0

&

a) Cos"(-1) = T
T

(1---- -

O

a=

b) Sin"(E) = #
=

64)

altant 3 =
X

b) tan" ( - 1) =- Do
= -

=

* tan" (i) = 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 
(

65)a)
· CSCO = 2

,
SinD =

I

CSCO

: Sin 0 = -
:. =
: cs-2 =
b) Sin
-

1 =
T

2

a) sin" (* ) = -

b) Cost (3) =



 

 

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

6Trigonometric identities & Simplify



 

 

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

-: inverse/I
,
H,&

-

* prove : Cos (Sin'x) = 1 -x 2

O =
Sin"x sid (I

Sint= )-(i

g/ /9

'
x

[
??

-isplini 2013

12=?? "+x ? = 1 -
x2

-51 ij1 (0
cost= =x 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 
(

ثروغاثيف قيرط نع ) z ( دوقفلما علضلا انبي

Let & = sin-

: Sind = x

I
x

&

z 1 - x2
-

· ! = x2 + z =- z = 1 - y)2

: Cos (sint cos e

cos &
1

-
x

= 1 - x2 /



 

 

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 
(

مئاق ثلثم

ثروغاثيف  ةيرظن

ثلاثلا علض

3
2

&
5

-- Log 25 : 4



 

 

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 
(

Let& = sin-

.: sing =

z = 12 j
I

x

&

&

· sec sin- = see d

I
Secd =

legg2



 

 

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 
(

Let d = sec-15
3

: seed =

· z = g2 - 32
S

= 10 = 4 4
d

3

: sin sec
-

1 = sind

4
=

5



 

 

I

22js &

-i

I
&

&

IT



 

 

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 
(

(
= 5



 

 

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.Simplify the Trigonometric .

7. Let & = sin-

: sin G = x

using Pythagorean theorem

z = 12x2 I

x

Id
· tan (sin - x) = tand Z

: tan 8 =

x

1x

x

71
1+x2



YouTube: Precalculusq8           Twitter: Precalculusq8 

 

Kuwait University  

Calculus 1 – Limits    

(Section 2.2 & 2.3) 

 

For Contact and Support: 

   

 
 
 



limits

1. Determine limit from graph

2. Direct Substitution .

3 - Squeeze Theorem
.

4. Continuity of Discontinuity.

5 - Find the values of a ob that make

f continues everywhere.

6- IVT .

7- Asymptotes.

& Definition of Derivative .



Limf(x)
x- a

· lim:

· f(x) : 41sl9

· x+ a : x a

991 mal -

7- a
+ -de-ea

-

x- a
- -1=na-+

x-a nam



1. Determine limit from graph

al him 9(x) = 3 b) (mx+
9(x)=

6) Since the left and right limits are

different
,
we conclude

ling() does not existe

d) Lim g(x) = 2 and him 5 +
9()) = 2

x+ 5-

we havelim g(x)- =



 

 
* Vertical Asymptotes

a is V . A



 

 

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

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

Lim
x+3 +

x = a

x = 3 is V
.
A

Lim 2x
= - x

(+3
- x -3



 

 

lim (n(x - 2) = In (ot) = -X
+

x- 2

x = 2 is V . A



 

 

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

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

&

= 3

Q lim f(x) = lim f(x) = 2
x-> 1

-

x-> It

: (in ,
f(x) = 2

b) lim = 1 C lim f(x) = 4
x->3 x-3t

d) lim f(x) = 1 lim
+
f(x) = 4

x->3 x-> 3

* ·

m f(x) #lim f(x) : DNE
&

x->3- x- zt



 

 

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 )   
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-
: +I

& 80bj : x = a -+ +

· I os

: 19-1 .T

* Continuous * Jump

* Asymptote * Hole



2. Direct Substitution .

Solution : -

5
, 2 = 0 , = 0 ,

- 2 ,

1) him(2x + 1) = 2(3) + 1 = 7
x- 3

2) him (x 2 4) = ( - 2)2- 4 = 0

x- -2

3) him < 2x - 3
= -E ??

x+ 3
x - 3

4 Lim (cos(5) = 0 . Cost
x- 0 =??



 

 

 

: indeterminate forms جتانلا علطو انضوع اذإ : indeterminate forms جتانلا علطو انضوع اذإ
---

=

(

sin d

COS
es



 

 

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 ةظحXم

ماقLا رافصأ ونش فرعن ناشع رصتخت j ةيادبلاب

V.A لئاسم يف  ! ةمهم ةظحXم

ماقLا رافصأ ونش فرعن ناشع رصتخت j ةيادبلاب

V.A لئاسم يف  ! ةمهم ةظحXم

ماقLا رافصأ ونش فرعن ناشع رصتخت j ةيادبلاب

V.A لئاسم يف  ! ةمهم ةظحXم

ماقLا رافصأ ونش فرعن ناشع رصتخت j ةيادبلاب

V.A لئاسم يف  ! ةمهم ةظحXم

ماقLا رافصأ ونش فرعن ناشع رصتخت j ةيادبلاب

V.A لئاسم يف  ! ةمهم ةظحXم

ماقLا رافصأ ونش فرعن ناشع رصتخت j ةيادبلاب

V.A لئاسم يف  ! ةمهم ةظحXم

ماقLا رافصأ ونش فرعن ناشع رصتخت j ةيادبلاب

V.A لئاسم يف  ! ةمهم ةظحXم

ماقLا رافصأ ونش فرعن ناشع رصتخت j ةيادبلاب

V.A لئاسم يف  ! ةمهم ةظحXم

ماقLا رافصأ ونش فرعن ناشع رصتخت j ةيادبلاب

&

a) Lim-2x - 3

x33 7 - 3

B

=
32- 2(3) - 3

=
9 - 6 - 3

= -
3 - 3

: him (x-3) (x + 1)
= him 7) + 1

x+3 x - 3 2+31

= Limx + 1 = 3 + 1 = 4
x>3

b) Lim x - 5
-

(+5x2 - 67 + 5

:: Lim x - 5
= him5tx+ 5(x - 5)(x - 1)

1
-

5 - 1
= it



C) Lim x - 4

<-44 -
2

4 - 4

54- 2
= -

: Lim x - 4X -x + 2

x+45x- 2 5 + 2

Lim (x-4) (5 + 2)
= lim +

2
x-4 (x - 4)

= M +
2 = 2 + 2 = 4

d) him K-55
x+ 4x2 - 8x + 16

4 - 55
E

42
- 8(4) + 16

- 51
-

16 - 32 + 16
= j32 = 5 =



e) Lim Ih-3
h

= him h 6h + 9-9
= Lim h- Oh

h-0 h heo h

=Lim-6) = Limh-6) =-



i + 5 =f)inya + x

e)
2 x + 4

: Limhi 47

xe -44 + x 4 + x

-lim x + 4
= hi -4xE-Y4x(4 +x)

1
&

4(-4)
=

- 16

9) Lim 3 = - 3+x-- 3 +

=- = -DNE



h) himSt
+ 3

-lim
xe -3
- 3 - 3

&

21 - 3) +
15

-

% : =

i) him 9 + h -
39 + h + 3

*

h -0h 9 + 4 + 3

h
him9th9 = hi gona + h +

3

= tim I
=

1

he09 + h + 3 9+ 0 + 3

1
-

6



5) Lim
3 - x- 1

x- 4 x - 4

him 3 - x - 1
*

3 + x - 1

x-4x - 4 3 + x - 1

= Lim 3 - (x - 7)
-

3 - x+

x+y(x- y)) 3+x -1)(x-y))3+- 1)

-Lim 4 - x - (x - 4)
x24(x -4)(5+x1)

=

(x-4)(5 +x)

= lim - 1

x24/5 +-- 1)
= -n

- is =



x - 3 2 +x+ 1
m *
->32 - x + 1 2 +rx+ 1

(x - 3)(2 +x+1)m

-> 3 4 -Tx + 1)
-

m
(x - 3)(2 +N+) =

(x(3)(2 +N+ 1)

->33 - x
- (x(3)

n =
- (2 + 5)

=

- (2 + 2) = - 4



* piecewise function



: *

Limit - a J. %(1
xa

51 (T

1x + 2)
K) him
x- -2

- x + 2

(x +21-x
+ 2 , xy - 2

2
- (x + 2) ,

x9 - 2

Lim -( =
x+-2-



x<4 الصفر من جهة اليمين أو اليسار ينتمون للفترة

2) him 1x - 41

x -0 x
-
4

j5j
Lim 10 - 41 =

y
=

(-00 - 4

or

(x -41 =
-x

- 4 x7, 4

3
-

(x - 4)x = 4

Lim . (x-4)
= him 1 = - 1

x-0 x - 4 x-0



 

 

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

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

4 نم ربكأ  vلا نإ يلولوقي مهنينثأ ةياهنلاب .. مهنكامأ ترّيغت اذإ طبرختت لا .. يشلا سفن

-

14D4-D ,
47,

↳ -
(4)

,
4D

4 = 074 Tis

&

Lim ·
·imDeut

Lim 1
= -

1

De4
+ - 1



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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( 
و
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 ى
ش
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 ل
) 
x 
, 
y 
(

e

x + 2) =
5)
x+2

, x) - 2

↳ - x+2) ,
x - 2

lims-(2) = = - S

x+ - 2
-

x*2

I 3 -2

· limf(x) = DNE

lim

x- - 2 S = =

x -d) x
-0

, x30

↳ -( - 8) ,
x

lim f(x) = - (6 - d) - 3 = - 0 -3 = - 3

x- j
-



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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( 
و
ل
ي
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 ى
ش
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 ل
) 
x 
, 
y 
(

e
F

&

x + 2) =
5)
x+2

, x) - 2

↳ - x+2) ,
x - 2

·
1.
: limf( =DNE

x->-2

& ⑲



x) = -30
↳- o

lim fa = lim fa = Lim f(x)

x+ It x+ 1
-

x+ 1



                     :ً لاثم جتانلا يل علطي الم ةيثلثلما لاودلا عمsqueeze theorem مدختسن

2) Squeeze theorem

........

0 .
esind
, o

sindo ,ocosa ,osing
Reminder : -

Isin(1 +cos

⑭ = Osin x

1) -1 sin! x(
x

2) -sintx
3) since lim-(2 = o

x->0

lim (c = o : by s
.[

x->0

lim sint = o

x-0



-
-

a)himsin (2) = sina

We know -
sin (2019)

=-sin (2019)
Lim - him sin (9) Elise
x

Lim -

26
= Lim-6-0

x- x=a

by S
.

T

. Limsin(
x-



b) Lim , [x" + (2xsin()

= 1 + ( - 2(7) + 1) Sin ( + )
= 1 + 0 Sin o

By usingSqueeze theorem

- 1Sin (1) * 1

-
(x2-2x + 1)k(x 2x+ 1)Sin(x 1)2(x2- 2x

+ 1)

= Lim -
(x 2x + 1) = - ((1)2 - 2(1) + 1) = 0

x-/

: Lim (x2 2x+1) = (12
- 2(k) + 1 = 0

x+ /

Lim (2x + 1) Sin() =

·him [(2x+ sin()
= 1 by squeeze theorem 1 + 0

3



3) him (4x + 4) cos(

1) 4-8 + 4 Cos 0 = 0 Cos do

By Using Squeeze theorem

-
1 = (os(x2)11

- (x2 4x + 4)E(x 4x+ 4) (os(x 2) <(x 4x - 4)

: Lim -
(x2 - 4x + 4) = 0

x-2

: Lim (x 2 - 4x + 4) = 0
372

: him (x2- 4x + 4) cos(2(x) = 0

x-2

By Squeeze theorem



d) him ei

-1 Sin * 1

eesine

esinxe

Lim Limes him e

-0+ (-0+ *zot

↓ H
O O

Sin II
·: Lim x2x = 0

Neot



e) him Cos

x+ 0 e2x

- 1((OSXX1

2 Cos

in↓
O O

: Lim COS
= O

x+ e2



 

 

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 ةظحXم

ماقLا رافصأ ونش فرعن ناشع رصتخت j ةيادبلاب

V.A لئاسم يف  ! ةمهم ةظحXم

ماقLا رافصأ ونش فرعن ناشع رصتخت j ةيادبلاب

V.A لئاسم يف  ! ةمهم ةظحXم

ماقLا رافصأ ونش فرعن ناشع رصتخت j ةيادبلاب

V.A لئاسم يف  ! ةمهم ةظحXم

ماقLا رافصأ ونش فرعن ناشع رصتخت j ةيادبلاب

V.A لئاسم يف  ! ةمهم ةظحXم

ماقLا رافصأ ونش فرعن ناشع رصتخت j ةيادبلاب

V.A لئاسم يف  ! ةمهم ةظحXم

ماقLا رافصأ ونش فرعن ناشع رصتخت j ةيادبلاب

V.A لئاسم يف  ! ةمهم ةظحXم

ماقLا رافصأ ونش فرعن ناشع رصتخت j ةيادبلاب

V.A لئاسم يف  ! ةمهم ةظحXم

ماقLا رافصأ ونش فرعن ناشع رصتخت j ةيادبلاب

V.A لئاسم يف  ! ةمهم ةظحXم

ماقLا رافصأ ونش فرعن ناشع رصتخت j ةيادبلاب

&

↑ Evaluate the limits if they exist .

↓him cost = 0 Co

Since

- 1 cos(s)

-x= x cos(c)x

SinceLim - f5= 0 and Lim " = 0 by ST
-0 x-0

Lim cos(2) = 0

x70



 

 

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 ةظحXم

ماقLا رافصأ ونش فرعن ناشع رصتخت j ةيادبلاب

V.A لئاسم يف  ! ةمهم ةظحXم

ماقLا رافصأ ونش فرعن ناشع رصتخت j ةيادبلاب

V.A لئاسم يف  ! ةمهم ةظحXم

ماقLا رافصأ ونش فرعن ناشع رصتخت j ةيادبلاب

V.A لئاسم يف  ! ةمهم ةظحXم

ماقLا رافصأ ونش فرعن ناشع رصتخت j ةيادبلاب

V.A لئاسم يف  ! ةمهم ةظحXم

ماقLا رافصأ ونش فرعن ناشع رصتخت j ةيادبلاب

V.A لئاسم يف  ! ةمهم ةظحXم

ماقLا رافصأ ونش فرعن ناشع رصتخت j ةيادبلاب

V.A لئاسم يف  ! ةمهم ةظحXم

ماقLا رافصأ ونش فرعن ناشع رصتخت j ةيادبلاب

V.A لئاسم يف  ! ةمهم ةظحXم

ماقLا رافصأ ونش فرعن ناشع رصتخت j ةيادبلاب

V.A لئاسم يف  ! ةمهم ةظحXم

ماقLا رافصأ ونش فرعن ناشع رصتخت j ةيادبلاب

&

6) Use the Squeeze Theorem to evaluate the Following
limits : -

B

him (sin (2) = 0 Sin

= (2) "sin (250) = 0 .
Sin a

: S
. T

-

1 Sin(2+3))
2 2

x x
-

2 + xk)"sin 22+

-x) - () = 0

" = -(2)" = o

: By S .
T Lim (sin() = 0





A Squeeze theorem + inequity

lim 2x -1 = 3

x- 2

limx2 - 2x + 3 = 3

x- 2

: lim f( = 3 by so

x-> 2



 

 

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

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

-

:31

1) For any ETo ,
7dTo such that

2) If(x) - L13 -115;
-

3) 1x - C 5%-

4) 8 34/18 %
↑

5) .: By definition Lim f(x) = L

x-C
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 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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و
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ع
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 ى
ش
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) 
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(

e

f(x) = 1 +13x 0x(x -518

L = 2

a = 5

1) For any Exo
,

7870 such that

If(x) - LIE

11 + yx - 21 E
1 + + =

1 x 5 =
3

&

15x - + 1x 15(x - 3)1E

=> ( . 31 x2e(x - 31 =55

2) Let 0 < (x - 31 <G = 0x(x -31132

↳ (x - 313 - 15x - 11 E

15 x - 2 + 1/3 = (1 + Ex -
2113

: By definition hm (1+



 

 

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

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

/

f(x) = 3x + 51) For any Eto , Ja > 0
such

L = -
1

that
a = - 2 If(x) - L1 E

(3x + 5 + 1/

(3x + 6/23 -(3(x + 2)/2

-> 3(x +21s - (x +212
2) Let o = (x + 2125 + 0x(x + 215
-(x +21 x 2 -> 13(x +2)) x E

-> (3x + 61 = c + (3x + 5 + 1123

· Lim(3x
+ 5) = - 1

x-
- 2



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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و
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ي
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 ى
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 ل
) 
x 
, 
y 
(

e

G

f(x) =
2 + 4x ox(x - 11 d
5

L = 2

a = 1

1) For any0 ,
7 do Such that

If(x)
- 112E

12-4-2
1433-412E 1(x - 1)1 E

=> ( - 112(x-11
2) Letoc 1x - 1128

-1
(4x - 41x3 = /4x+ 2 - 6/23
143+2-12 14+2

- 2122

: By definition Lim 2 + 4x
=
2

x7) 5



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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 ة
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x 
( 
و
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ي
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ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

f(x) = 5 - Ex ,
L =

- 5
,
a = 10

ox(x-lokd

1) for any EX 0
, 7 d>o such that

1 f(x) - 112 E

13-4x - (-5)/1E

13-5x + 517318-E
=I- (x-10)/2 - &1x-1013 =

1x-101 E

2) Let o < (x - 101 = 0 = 0 = (x + 01E
↓ (x - 1013 = / * x - 8/3

1 - (8-x)( 2 = 18 -x( +2 = 13 - x + 5/x

: By definition Lim (3-x) =
- 5

x- 10



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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  ى
) 
x 
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x 
( 
و
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ي
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ل
 ى
ش
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) 
x 
, 
y 
(

& (x) = x 0x(x -akE
L = C

a = A

1) for any Exo
,

7 do such that

If(x) - L1E

(x - akE

2) Let 0 = (x - alx =0xx -al

· Lim = a

x-a



 

 

تتاف يلا لئاسم اهيف انيلح يلا ةقيرطلا سفنب اهلحت ردقت وأ

Lim(2x + 1) = 3

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

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

e

5) Continuity and discontinuity

9) f(a) is defined
.

b) Lim f(x) exist .

x-a

6) Lim f(x) = f (a) .

x+a



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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* Where the function continuous :

-

#jjdk sit
7

Ji J.. ~Domain (1 sa = &/ *

· Jodi (Cont)I di !

-

:Sij
· 0 + p /(1

· ok/j(s
· log(( - In)(91(5

:0-dI Jsd(2
->

lessidjS1bjeis i
· 11 s. 1 ii



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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و
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ي
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 ى
ش
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 ل
) 
x 
, 
y 
(

e

& (x) is Combination of : logarithmic ,
inverse

trigonome and rational function "All are

Continuous on their Domain".

Y = Inx
,

D : (0 , x) L -
o tric

Y = tan-" D : R

Y=
x2 - 1 D : R/E-1 , 1)>

-1

- C , OHOIS
o 1

: f is Cont on (o , 1) U (1
, 00)



 

 

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

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

e

f(x) is combination of : root and Rational functions
" all are continuous on their Domain" (Theorem]

N
>

↑

f(x) is Trigonometric function
& continuous on it's Domain" [Theorem]

Domain of sinc : IR

Domain of 2 + COS : 2 + cost 70
COSIF-2 Never

: IR
Sinc

=: Lim
2 +

cosiint =- = 7 = 0

x-> π



 

 

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

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

e

a) ha = sin(2% sinc
,
continuous on IR

↳ x continuous on IR
Y poly

In
,
continuous on (0 /8)

5) In (1 +COS) E, i cosa ,
continuous on th

we know-scoskI

· Itcos)0 => COS) - 1" => COS + - 1

[x)xhi , his odd number



 

 

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

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

e

f (t) is combination of : exponential & Trigonometric

Domain of esint : R

Domain of 2 + cosit : IR

· 2 +cost 0 = cost + - 2

impossible

< all are continuous on their Domain" (Theorem]



 

 

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

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

✓

The function is continuous on its domain

1) The domain of 3
"
is IR

→

i

2) The domain of x -2 is IR /{ 2 }
-

%%¥#¥*
3) The domain of 1- xe : -

l - x2 > o ⇒ I > K2 ⇒ I > x2

I > x

I > - K 12K
- I < K

-

E ¥5M
⇐→ >

•
:

• :D :( -1/1 )
1-✗

2

•

•

•
-4%4%0%4.001>50 cont. on (-1/1)

11121,319 -2 -10 i
'

z

·orsame



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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  ى
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( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

x =ajgs(lb,/
1

. f(a) =9:

2. Limf(x) slimf(x) exist .

x-a Deat

3. him f(x) = f (a)
x-A

= = (d) : mi

1,nj/

·& *

· (l

Lim f(x) Lim f(x) ·1()T

3- at x+a

f(a)- 115

j :/ , 5 ! (3

·sta/dataJ/ 20 ,i su



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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x 
, 
x 
( 
و
ل
ي
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ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

Show that f is continuous on (-0, 00)
Lim f(x) = f(1)

f(x) =
-1 - xifei
↳ In if () I

f(1) =
1

-

12
= 0

him f(x) =
1-12

= 0

x- 1 -

Lim f(x) = In 1 = 0

x- 1 +

- f(1) = him(x) = Limf(x) =
x- 1 -

Sin if < /4
f(x) =

5
&COS if > /4

Lim f(x) = Sin # =
2

- 2

Lim f(x) = Cos I = 2+

f() = Cos =2

2

-(i) = him f(x) flim- -



 

 

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

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

e

For what value of theConstant C is the

functionf Continuous on (-0 , 0) ?

f(x) =

(( +
2xifx + 2

& -

( if2 f(2) = Limf(x)
x- 2

+

f (x) will be Continuous at = 2 if and

only if : -

f(2)
= himf(x) = Lime

x-2-

him (x"- (x) = Lim ((x2+ 2x)
x+ 2

+
x+ z

8 - 2) = 42 + 4

4 = 69

c = 4 =



 

 

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

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

e

f(x) =
max2+

3
,

if x - 1

& 3x + 4
,

if x) - 1

f(x) Continuous
, a = ??

·: Continuous , = Limf(x) = him f(x) = f(1)
xt - 1- -- It

1) him 5x + 4
= 3 + 4 = 1

x- - It

2) him ax"
+ 3 = a + 3

2- - 1-

5) him f(x) = him f(x)
x-- It x- - 1

-

9+5 = 1 -a = 1 - 3 = - 2

a =

= 2



 

 

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

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

e

·Continuous , Lim f(x) = Lim f(x) = f(2)
x- 2+

x-2

1) himx = 2a = 4 + 2a
x-2 -

2) Lim a2 = 2a
?

x- 2t

3) Lim f(x) = Limf(x)
x- 2

+
x-2-

4
+ 2a = 2a- 2a

-
2a

-
4 = 0

= 2

a- a
- 2 = 0 = (a - 2)(a + 1)

=> a = 2
,
a = - 1

, Check&



 

 

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

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

e

· f(x) is cont . --

: f (5) = him f(x)
x-> 5

2a = him (2- 8x + 15

xt5 x - 5

2a = him (x - 5)(x - 3)

x+ 5 x - 5

2a = him (x - 3) = 2
x-5

· 2a = 2 => a = 1
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 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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e

-
:1 +

-
: 5%I

· (1

iSli 4 n(t

·/N

J-456620/29
.

1(5

-19

-11-1

GetSeaso
·ji

·5



 

 

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

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

e

- (Substitution)5./

· (b = j)"DJs !//

·51sSss()

·
J:% de-a -11

· %150=51 s? %99(3

&16: 55 % j(0



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

Since f(x) is Continuous on (-0
, so)

=> f(x) is continuous at x=3

=>Limf(x) = hm_f(x) =f

him f(x) = f(-3) =3+
(bx - a) = 3

x--3 +

=3b - a = 3

=> a + 3b = 3 -0

Als him f(x) = f( - 3)
x--3-

- himz(x3.(a) = 3

-

27
-
6a =

3

- 6a = 3 + 27

- 6a = 30 = a = - 5

① E -

5
+ 3b =3

3b = 5 - 37 3b = 2

b = 2/3



 

 

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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ل
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ا
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  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

Atx =2 Limf(x) =
himx4

=
him ( +2-

x92
-

x - 2 x-2 x - 2

-Lim(x + 2) = 2+

Lim f(x) = him (ax"
-

bx + 3) = 4a - 2b + 3
-2+ x32+

we must have 4a-2b +3= 4
,
or 4a-2b = 1 ⑪

A + x= 3 Lim f(x) =
him (ax"

-
bx + 3) = 9a

-
3b + 3

x+3- x-3-

Lim f(x)
=Lim(2x -a + b) = 6-a +

x-37

we must have 99-3b + 3 = 6 - a +b
, or 10a - 4b = 32

-
Sa + 4b = - 2

10a - 4b = 3

2a = 1

So a = E · Substituting for a in (1) gives us-2b =+
so b=t as well .

Thus for f to be continuous on (-00 ,a

a = b = t



 

 

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

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

f (x) is Continuous at x =
- 5

& him f(x)
=himf(x) =f 5)

-

x- -5

= him (x3
-

Ga + 3) = h -5 +
(bx - a + 2) = 3

x3-5
-

=>-(x-Ga
+ 3) = 3

(- 5)3
-

6a +
3 = 3

=> Ga = - 125

a= (5
6

Alsohim (bx - a + 2) = 3
x- -5 +

= - 5b + 15 + 2 = 3

= b = 19



 

 

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

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

* finding function value using limits continuity

Lim [sf(x) + f(x)g(x)) = 39
x- 2

[3f(2) + f(z)g(2)) = 39

3 f(2) + f(z)(3) = 39

3 f(z) + 3f(z) = 39

6 f(z) = 39 = f(z) = -
= ↳



 

 

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

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

النهاية إلى خط مقارب عامودي لي انفنتينهاية اليمين ≠ نهاية اليسارالنهاية موجودة لكن غير معرفة

*

Lim f(x) = ID Limf(x) + Limf(x) Limf(x) exist

e I Lim f(x) =

++ x79 t x72
-

x->a

Or
xeat

Lim f(x) =I Lim f(x)
x-a- x-at

Lim f(x) #f(a)
x-a

&

Xinfinite discontinuity & Jump discontinuity o Removable

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

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

e

1) f(4)
+ Limf() - undefind2 = DN

2) Limf(x) + Limf(x) = 3 + =

3) himf(x) = -I
x72

4) Lim f(x) +2 him f(x) = 2 +
2 (5) = 12

x34 + (-2+

5) f(-1)
+
2 Lim f(x) =

4
+ 2) - 2) = 0

x--4t



 

 

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

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

e

6) f is discontinuous at =- 4
, 2

,
4

atx =
- 4

,
lim + (x) =hmCe - 4 -

at x = 2
, Limf(x) = Limf(x) : J.

x- 2
+

at x = 4
,

f(4) = Limf(x) :: R . D
x-> 4



 

 

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

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

Limf(x) = 3
x- -2 -

Limf(x) = D
x--2t

f(- 8) = - 3

1)f(x) =

Lim f(x) =
Lim f(x) = - 6

x- -8 x-- 8+

2) Lim f(x) Lim f(x) = 2
x-6- x-6 -

3) Lim f(x) = 5
x- 6 +

4) Lim f(x) = DNE
, hmf(x) hm)x- 6



 

 

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

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

e

C)

f is discontinuous at x = -8
,

-2
,

6

at x = - 8
,

f(-8) = Limf(x) : R . D
x- - 8

at x =
- 2

, him+
f(x) = 0 : J

. D

at x = 6
,limf(x) * Limf(x) :J



 

 

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

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

e

Discontinuity 1yjix
1) Removable : -

f(x) =
Limx24
<-2X-2

2) Jump

Lim f(x) = Limf(x)
x -a - x- at

3) Infinite (vertical ASY)

f(x) = him s



 

 

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

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

Discontinuity (&>

·
o = 1519 I did (I

(piecewise (DNs (c) (t

, /, - limit &-i/

jidl , discont , I Cont 1s -n(I

Jump or Removable or infinite



 

 

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

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

Classify the discontinuities

x
2

-2

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

-

| x)(x2 x - 2) = 0

| x | (x - 2)(x + 1) = 0

:
. x = 0

,
x = 2

,
x = - 1

· (x) = x0

2
- x10

x = 0 x = 2 x = - 1

f(0) =

O f(2) =
O f( - 1) = 3

O O

him x(x -2) him x(x - 2) Lim x(x - 2)

(38(x - 2)(x+ 1)x2 x(x -2)(x + 1) x-- 1 - x(x-2)(x+ 1)

him I = Lim 1
-

↑
= him - I

--

x-0+ x + 1 xe2x + 1 3 xt - 1 x+ 1

Lim I
=1 but f(2) undefined at= 1 if has

xe0
- (x+ 1) at x = 2

at x = 0 : f has Removable infinite
f has Jump discontinuities discontinuities

discontinuities



 

 



 

 

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

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

Lim f(x) =- 2
= ! = -

x- -

2

Lim f(x) =
↑

- + =
x - 2

+ - 2
++ 2

· Limf(x) = Limf(x)
x- -

2 - x+2
+

: Lim f(x) = DNE
x = 2

: . f is discontinuous at a = -2

Type : infinity "I
.
D"



 

 

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

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

e

Lim f(x) = - 1 + 5 = 2
xx- 1 -

him f(x) =
2

= 1
x- - It

· Limf(x) = Limf(x)
x- -

1- x- - It

: Limf(x) = DNE

x - - 1

: f is discontinuous at a = -1

Type : - Jump J. D



 

 

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

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

e

Limf(x) = Cos0
= 1

x-0-

Lim f(x) =
1

-
02

=
1

x -04

f(0) = 0

· Lim f(x) = f(0)
x-0

·:f is discontinuous at a= 0

Type : -removable R
. D



 

 

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

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

Lim f(x) =
him 1-x

x- 1 - x+1
- 11 - x)

(1 - x((
-

4 - x)x1

31
-
xx1

him 1 -
x2

=
(l - x) (1 + x)

x-)
-

1 - x 1 - x

= him 1
+ x =

2
x-1 -

him f(x) = him 2" = 2 = f(1)
x> It x- 1 +

: f is Continous at x = 1



 

 

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

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

· Lim tan" (x2) =
tan ! c = -T

x-2- 2

· Lim tan" (x2) = tano =
i

x-2
+ 2

·
Lim f(x) = Limf). : Lim f(x) = DN
x+z x-2

: f is discontinuous at x= 2



 

 

Type : Removable R - D
Type : Removable "R . D"

Type : Removable "R . D



 

 



 

 

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 )   
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e

The domain of is <7, 4 = [4 /N)
So f is defined in every number (4 ,8)

for any number of "C" in the open interval (4,2)

lim f(x) = limx + x- 4 = c + c y = f(x)
x->C x-(

& is continuous on (4 ,x)

lim
x-> y

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

f(x) is continuous from the right at 4

·"f(x) is continuous on [4 , d)



 

 

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

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

The domain of g is RK-23

so g is defined in every number (-0 , -2)

for any number of "C" in the open interval (- 0 , -2)

x - 1 c - 1

limg(x) = lim
31+2

=

3+ c
= g())

x->C x-(

·"g(x) is continuous on (-0 , -2)
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Intermediate Value Theorem
The idea behind the Intermediate Value Theorem is this:

 

When we have two points connected by a continuous curve:

one point below the line

the other point above the line

... then there will be at least one place where the curve crosses
the line!

 

Well of course we must cross the line to get from A to B!

Now that you know the idea, let's look more closely at the details.

Continuous
The curve must be continuous ... no gaps or jumps in it.

Continuous  is a special term with an exact definition in calculus, but here we will use this
simplified definition:

we can draw it without lifting our pen from the paper

More Formal

خيارات ▼إيقاف للغة: ا)نجليزية

③



 

x

y

A

B

a b

f(a)

f(b)
w

c

 

x

y

A

B

a b

f(a)

f(b)
w

c c c1 2 3

Here is the Intermediate Value Theorem stated more formally:

 

When:

The curve is the function y =
f(x),

which is continuous on the
interval [a, b],

and w is a number between f(a)
and f(b),

Then ...

... there must be at least one value c within [a, b] such that f(c) = w

 

In other words the function y = f(x) at some point must be w = f(c)

Notice that:

w is between f(a) and f(b), which leads to ...

c must be between a and b

At Least One
It also says "at least one value c",
which means we could have more.

Here, for example, are 3 points where
f(x)=w:



How Is This Useful?
Whenever we can show that:

there is a point above some line

and a point below that line, and

that the curve is continuous,

we can then safely say "yes, there is a value somewhere in between that is on the line".

Example: is there a solution to x5 - 2x3 - 2 = 0 between x=0 and x=2?

At x=0:

05 - 2 × 03 - 2 = -2

 

At x=2:

25 - 2 × 23 - 2 = 14

Now we know:

at x=0, the curve is below zero

at x=2, the curve is above zero

And, being a polynomial, the curve will be continuous,

so somewhere in between the curve must cross through y=0

 

Yes, there is a solution to x5 - 2x3 - 2 = 0 in the interval [0, 2]

An Interesting Thing!

The Intermediate Value Theorem Can Fix a Wobbly Table

-96-0>41%1
continuous ji # to

joist zso-jjws.tk
zñHdI @

:
-

-

-

-

-

-

⑪

⑳



 

 

I & & we

Let f(x) = yx3 - Jx2 + 3x - 2 = 0

Domain of is R & continuous "poly .
"

f (l) = 41) - (1)
2

+ 3(1) - 2 = - 10

f (2) = 42)3 - (2)2+ 3(2) - 2 = 1270

f is cont . on 1 , 2) Then by I . V .
T
,

there

exist < in (1 ,2) such that f(c) = 0

· C is a root



 

 

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

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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 ةلداع,ا نأ دكأتت مز!
 تناك ام اذإ .. ةيرفص
 ةيرفص اهلخ ... ةيرفص

!

ل
ا
ز
 م
ت
ت
أ
ك
 د
أ
 ن
ا
,
ع
ا
د
ل
 ة
ص
ف
ر
ي
 ة
.
. 
إ
ذ
 ا
م
 ا
ك
ا
ن
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ص
ف
ر
ي
 ة
.
.
. 
خ
ل
ه
 ا
ص
ف
ر
ي
 ة

!

Let f- Cx ) = ✗4-1×-3=0

Domain of f- is IR and continuous

f- (1) =
/
+ I -3 = - I < 0

f- (2) = 2 1-12-3 = 1570

f- is cont
.
on (1/2) Then

by I. V.T, There exists a c. in (1/2)

such that f- (c) = o •

•

.
C is a root

 ةلادلاو ..  رفصلا نم رغصأ يناثلاو رفصلا نم ربكأ مهيف دحاوو .. ينجتان  انعلط انحأ نإ امب ينعي
 ناشع اهفرعأ ام سب  .. رفص ينيطعت حر ةلادلاب اهضوعأ ول  ةميق يف ديكأ ينعي .. ةرمتسمو  ةلصتم

  .. c اهتيمس يذج

!!!!! اهمهفت ناشع ةيرظنلا تانعم ونش حيضوتلل

Root : اهضوعأ ول ةميق ينعي  
رفص جتانلا ينيطعت ةلادلاب

↳ poly,

f(x)

F
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 ةلداع,ا نأ دكأتت مز!
 تناك ام اذإ .. ةيرفص
 اهلخ ... ةيرفص
 ةيرفص

!

Let fcx ) = e
"
-12×-3=0

The domain of f- is IR and continuous

f- 0 = e° -120-3 = -2 < 0

f- (1) = e
'

-12111 -3 = e- I 70

f- is cont
.
on (0/1) Then

by I. VT, There exists a c. in (0/1)

Such that f- (c) = 0 •

•

.
C is a root

"exponential , poly functions"
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exponential , Trigonometric functions "
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in (1 , 2) such that f(c) = 0

·< is root



 

 

C

section 3.3

↳a a:b sin a> (x -11↳ section 3.3
* ←
*

9 E
bis
Is

I.*

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

V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

 نيو فرعي يبي ينعي intersect كنم بلط اذإ
 .ينتلادلا عطاقتت
 ينتلادلا حرطت ةيادبلاب قرفلا سب IVT لح ةركف سفن

* IVT + intersection

show that the graphs
f(x) = - 3x3 - 2x + 1

g(x) =
2x3 x + 4

intersect

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

= 3x2 - 2x + 1 2x3 - 72+4

h(k) = xi + x2 - 2x - 3

h(0) = 0 + 0 - 2(0) - 3 = - 34

h(2) = 23 + 22 - 2(3) - 3 = 530

h is cont on [0 , 2) (poly
and since h(0) < o < h (2) then

by T . V .T
,
There exists cin 0

, 2)

such that h = f()-g() = 01 Thus the graphs
f,g intersect at least

once
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ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب



YouTube: Precalculusq8           Twitter: Precalculusq8 

 

Kuwait University  

Calculus 1 – Asymptotes  

(Section 2.6) 

 

For Contact and Support: 

   

 
 
 



 

 

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

* Asymptotes

* How determine Asymptotes from

graph.

x evaluating limf(x)
.

x-5

* Find the vertical / horizontal

asymptotes "if any"-
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Asymptotes go 0/ M *

Vertical Asymptote -

I

o = 9-14 >80 *

,a limit Boil *

& I int = /
,
I !

·
vertical Asymptotein

No V .
A! g) Sos Is *

Horizontal Asymptote S

Limf(x) &Limf(x) -ji *
x- -- x7

·

H
. A lislie . j Si ! *

·
No H

.
A " ! -gi s *



*3- *

find the vertical 1 horizontal

asymptote "If any" -

· vertical Asymptote :

x = c
, 9 /wi))

Limf(x) = -(1
x7C

: Cis V . A (5

· Horizontal Asymptote :

Limf(x) = c or Limf(x) =
- C (1

x- 0 + x-0
-

: Cl-c are H . A
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* tan 1 In functions

= tant(e* = tan" (8) =

*
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V.A لئاسم يف  ! ةمهم ةظحJم

ماقZا رافصأ ونش فرعن ناشع رصتخت Q ةيادبلاب

2) limit infinity for power and exponential function

evolute Iim fox, and limfcx)
✗→ a x→ - a

a) f- (X ) = -5×3

Iim - sx
>

=
- SC - d)

3

= - s - a = to

✗→ - a

3

Iim -5×3=-5 (a) = -5cal = - to

✗→ a

'

b) f- (X) = 2×4

1in 2×4=8
,

1in 2×4=0
✗→ a ✗→ -a

c) f- C)c) = e
"

Iim ex =e•=o
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lime '

=e→=÷=o
✗→ a ✗→ - a

d) fcxl = IT
"
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1) Computing limits at infinity

Determine the horizontal asymptotes

a) fcxl = 5- x2,
2

Iim ( S -

✗e) = s -

2

✗→ to ±g

= 5-0=5

•
: 4=5 is horizontal asymptotes

'
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sinx

x

sinkIim
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x

=

"" •
.
:s.TN

- If sinxs I ⇒ ÷£sin÷£÷
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i 1in - I

✗→ • I
= / im ¥ = o

x → a

•: by ST 1in sinx

✗→ *I
= 0

•

•

. 4=0 is horizontal asymptotes
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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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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

equation of tangent line :
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V.A لئاسم يف  ! ةمهم ةظحلام

f'(a)ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب = lim f(t)-fa)
t ->a t - a
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f(a) =
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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
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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
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

lim g(t+h) - g(t)
= g'(t)

h => 0 h
I

I

lim t+ h t

h +> 0

h

t ++h

+ +h Et +hm

h + 0 h

lim t - +h
*

E + + +h

h+ 0 En + h t + t + h

lim - t +h)
h ->O

t +hVh t + t+h
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

lim
- h

h -> 0
t +hh t + +th

-
lim

h -> 0
t +hV t + Eth

- I
-

t + o t t + to

- I
-

t + + v)

: g'(t) =

-
-

- I

- 2 t
2tE
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

&

f'(al = lim f(x-fas
x->ax - o

f'(a) = lim xi-a"
x->a

x - a

f'(a) =
x"3 -a"

x("s - a()(x*+ xa's + a+3)

= lim
x-> a

(3) %
+ x as + a43)

I I
-

al + (2)"s (a)" +a
=

al + 04 + al

I
I

3 a%
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

b) f((0) = za = - = DNE

2) · f'(0) = DNE

· The slope "m" is undefined

· f(x) at 10, 0) has vertical

line
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V.A لئاسم يف  ! ةمهم ةظحلام

 ىدحإب لحت مزلا فيرعتلاب ةقتشلما لحت كنم بلط اذإماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب
) ةقيرط يأ كفيك ( ةيلاتلا قرطلا

1)

2) I



 

 

not differentiable نوكت ىتم ينعي
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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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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

 ينناوقلا مادختسا طورش

رفصب ةيوازلا ينيطعت تكرياد ضوعأ الم ضورفلما -١

)لكشلا سفنل اهلصون لواحن اهسفن وم اذإو ( ماقلما سفن طسبلا ةيواز مزلا -٢

Rules : -

1) lim sinc
= limx =

x->0 x x- 0 Sinc

2) lim tanc
= lim x

= /
x->0 R x -> 0 tank

3) lim 1- COS
- lim cos(x-1

= 0

x-> 0 x x-0x

Remark : -

2

sin = (sinx)

sin + sin (x
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

1) Iim sin

x -> 0 2k

= 1lim sin=2

2 lim sin(2x)

x > 0 x

lim since
*

2

x ->0 x 2

2 lim Sin(2x)
= 2 2

x-> 0 2x
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

 ريصي ام ! ريكذت
 لخاد يش رصتخت
 يش عم ةيثلثلما ةلادلا

ةلادلا ارب

3) lim sin I

x -> 2 X

I

lim
sin

D
=I

x = i
7-> N

x

sin(x2-11
4)I x - 1

lim sin x-1)x+ 1) (x + 1)

x-> x - 1 (x + 1)

lim ( + 1) ·
Lim sinc

x+ 1 x) ->1x2 - 1

= 2
. 1 = 2



 

 

 لبق يلا لئاسلما يف يلا ةدعاقلا سفن قبطن ردقن ام
رفصب تناك ام  تضوع الم ةيوازلا نلا

lim Sin i
x -> 0 ⑮

when 7 -> 0

↓
>

x

· We use sand witch theorem
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V.A لئاسم يف  ! ةمهم ةظحلام

no-ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

lim sinse
&

Sin5x

x -> 0 3x =Slimto 52

= (1) =

=
lik sinc

lim sinc·
->0 Sina

= lim sin
I e

x-> 0
x #

= 1 : n) =

T
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

lime cosd-1
Z

&

8 - 8 sing &

lim COSO-1 =. = 0
d > 0 &

lim sinz 37)

x -> 0 Sy(3 - 47 3)

lim 32/
= 1 .

3
-
3Sing set 54
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

lim sin3
. sin u

x -> 0 x

im
sins sins

. 3 .-

x-> 0 3) Sx

= 3 . 5 lim sin 3
&

sins

1-> 0 3x Sil

= 15 Im siglim is

5x

= Is (1) (1) = IS
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

= I

=> By S .T = 0

c) lim

Sin sin# #

~
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

 اذه لاثلماو .logلاو lnلا لخاد يلا لاثم ةلادلا ارب عم ةلادلا لخاد يش يأ رصتخا ريصي ام
!! ريصي ام ارًب يلا عم  ةيثلثلما ةلادلا لخاد

lim sinc sin sin
x-> 0

imin

E
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V.A لئاسم يف  ! ةمهم ةظحلام

mماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب
2+
0 & Cost

m cos2d -1 - sin &

840 282 cost)
=

282 cost)

· lim sin
.

Lim I
=

-

2-0 ge 8- 0 cosd + )

sind
Z

I
=-

so & coso +

I I

- I
2 1 + 1

- i . = -
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

im COSG-1
*

cos + 1

8 -> 0 382 cosd +

cosd -1lim
8-0382 cos + 1 =Sinceat

=im
sine e ·

m
I

g2 8 - 0 cosd+

=im si. coso
+ 1

= 12 . ) !
. = +
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب

lim <cot (nx)
x -> 0

↓ ↓
= lim x -

O

x -> 0 tant
= O

tono G

lim I
.
I

= lim #S

x- 0 tant -0 tan

=m= =

~



 

 

 عم طسبلا بطشأ ردقأ  ظحلان ول
 ديحولا قرفلا سب ماقلماب يلا

 لماع بلاسلا ذخآ حارف ةراشلاا
 هبتشأ ناشع طسبلاب كرتشم

ماقلما

sin(
= lim

x >oX
*

x

=> lim sinc = lim sinc lim
xx xx x)8

= 1 + 0 = 0

-

- E-

cose Since Cost Sinc
-1- Sin cos cost COSI COS-sinx

I = -

Sinx-cosi Sin-Cos S
Sinx-cosi COS12 Sinc-COS)

= lim
sinx-Cos - 1

>
Cos since-cos = co =

I J

sin(x-1)

=limnim,-

x->x - 1

= j - 1 = +


