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1). (0)f

Use the graph below to answer the folloing (if any) 

 

1

2
2). lim  ( )

x
f x



2
0

( )

3 1
3). lim  

x

f x

x 

4). Find the domain of  .f

5). Find the vertical asymptote (s) for  .f 6). Find the horizontal asymptote (s) for  .f

7). Find the values at which    is discontinuous.x f

Use the definition of limit to show the following : 

8
1). lim  (15 6 ) 33

x
x


  

(0) 2f 

2
lim  ( ) D.N.E
x

f x




0

2

0

( )
2

13 1

lim  
2

lim  

x

x

f x

x








   

( ,2) (2, )fD    

V.A at 2x  H.A at 1,0y  

discont. at 1,0,2x  

2

 





  

  

 

0 0

0 8

8

x

x








 

   

  

  

  

 

6

6

15 6 ( 33)

15 6 33

6 48

6 8     

8

x

x

x

x

x


 

6
choose

Assume 0  we are going to find 0   

 نحدد

  





 

8

33

15 6x

a

f x

L



 

 
 0583422200جىال : math  profعثدالله انحفىً  أ/

 جامعح ) انمهك سعىد (

 (MATH-101رٌض )

 انمحاضرج تتكهم عه     )مىاقشح انىاجة انثاوى ( .(…محاضرج رقم )

 :0583422200جىال  prof mathا/عثدالله انحفىً 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5
2). lim  5 0

x
x


 

A). Find all horizontal asymptotes for the following function (if any): 

2 4

4
1). ( )

x

x
f x






216
2). ( )

x

x
f x




Assume 0  we are going to find 0   

 









  

  

  

 

 

0 0

5 5

0 5

5

5

x

x

x

x





  

 

5 0

5

x

x

 

 





2

2
choose

to

 

2

22

2 2

2

44
11

44
11

4 4
1 1

4 4
1 1

4
1

4
1

( , 2) (2, ) 4

lim lim

now lim lim 1

likewise; lim 1

H.A at 1

f

f

x x

x x

x

xx
xx

xx
xx

x
x

x
x

x
x

x
x

D

D

y

 

 



 
 

 

  
   

  

 


   
    

   

 

 
 

 

      



 
 

 
 
 

 

 

 

 

 2

2

2

16

16

16

4

lim

lim 0

likewise; lim 0

H.A at 0

f

f

x

x

x

x

x

x

x

x

x

D R

D

y













  



 





 Find the domain          وىجد انمجال

 
 Find the domain          وىجد انمجال

 

3

1 2m n  

 نحدد
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B). Find all Vertical asymptotes for the following function (if any): 

2

1 cos
1). ( )

x

x
f x


 2 5

5
2). ( )

x

x
f x






 

 

0

2

2

0

2
0

0

2

0

2

0

1 cos 1 cos0
0 1 cos

21 cos 1

1 cos0

1 1 1sin
 

1 1 2 2

1 cos 1

2

0

0     0

0

study V.A

lim

lim lim

lim lim 1

likewise, lim  

NOV.A at 

f

x

x
x

x
x

x

x x

xx

x

x

x

x

x

x

x x

D

x



















 







 



 

  

 



 

 
     
 





 

( )
5

5

( )

5 5

2 5 15

|5| 5 0

15 15

|5| 5 0

5 0         5

5     5

study V.A

lim  lim  

lim  lim  

V.A at 5

f

x
x

x x

x

x x

x D

x



 

 




 

 







  

    

  

  



( )

5

( )

5

5 5

| 5| 5 0

5 5

| 5| 5 0

lim  

lim  

V.A at 5

x

x

x





 



 



 

 

 

 

  

  

 

 Find the domain          وىجد انمجال

 

 Find the domain          وىجد انمجال

 

Find the constants  a  and  b  such that 
0

1
lim  4
x

a x

bx

 
 . 4

0

0

0

1 1 1 1

1 1

1 1

(1 1)

(1 1)

1

(1 1)

1

4

1

8

lim 4

lim

lim 4

4

2

x

x

x

x x

bx x

x

bx x

x

bx x

b

b

b







   

 

 

 



 







 

 





 

such that limit is exists

then 0 at 0

0 1 0

1 0

1

1

a

a x

a

a

x  

   

  

 



 تما ان انىهاٌح محققح( 1)

 ساوي انثسط تصفر aوىجد ( 2)

 x=0 ضع( 3)

 

Now

 b الان وىجد (1)

 ة انمىتسضرب فً  (2)

 b انتثسٍط واٌجاد قٍمح( 3)

 

 حم اخر سرٌع

2

2
1 cos 2sin

x
x 

 

3 4
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Find the following limits : 

0

1 2

1
1). lim  

x

x

x

 



3

3

3
2). lim  

x

x

x





0
 

0

  

1 1
0 0

0
0

 is form




 
 
 
 

   2 is f4 o). i rm l m    
x

x x x


    2 2

0

1
5). lim  cos

x x
x



0

0 1 2 1

0 1 1
lim  1
x 

  

 
 

  2 2

2

2

Now by theconjugate

lim

lim

x

x

x x x x x x

x x x

x





   

 

2x x 

2 1
| | 1

lim

lim

x

x

x

x x x x x
x

x






   

x

1

21
1 1

x


 

   
 

 

3

3
lim
x

x







   3x 

 

3

3

1

lim
x

x





 

 

   3x 

3

3

3

1

then lim D.N.E
x

x

x









 


3 ; 3
3

( 3) ; 3

x x
x

x x

 
  

  

5

0

csc
lim  
x

x

 cscx x

cos sinx x


sinx x

 

0

0

1 cos

1 cos

lim  

lim  0 Theroem

x

x

x

x x

x

x











 

   

 
   

 

 
   

  
 

 
 

 
 

2
2 2

2

2

we know 1 cos 1

2 1
0 cos 1 ; 0

2 1
cos0.

    

by usinglim 0 0 lim 0
0 02 1

lim cos 0
0

x

x
x

xx xx

S T x
x x

x
xx

0 0

0 0

0

1 cos 1 cos

sin sin sin

sin sin

1 cos sin

sin

22 sin
2

lim  lim  

lim lim

lim  

x x

x x

x

x x

x x x
x x

x x

x x

x x

x

 

 









 

2 sin .
2
x

2

0 0
2

cos
2

1

sin sin 0
lim lim 0

cos cos 0

x

xx x

x

 



  



 تعىٌض مثاشر   

 

 اعادة تعريف المطلق  مفتاح الحل  

 ( بحث الاشارة يميه يسار 1)

 مفتاح الحل تجزيء الكسر

cos( استخذم قاوون1) x 

 

  المرافقفي ضرب مفتاح الحل 

con J 
 

0

csc cot
   

csc
3). lim  

x

x x

x x



Another technique 

0 0

0 0

0 0

0

1 cos 1 cos

sin sin sin

sin sin

1 cos 1 cos sin

sin 1 cos

21 cos 1
1

sin 1 cos

2sin

lim  lim  

lim lim

lim lim

lim

x x

x x

x x

x

x x

x x x
x x

x x

x x x

x x x

x

x x

x

 

 

 








 








 

 


sin x 0 0

1 1
0

2 2
lim limsin .
x x

x
 

 

Another technique 

مفتاح الحل التعويض معرفت كيف 

 اطبق وظريت السىذوتش

اضرب في
2

x     
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2

2

4 1

2 5
7). lim  cos

x

x

x x







 

 
 
 

 
5

6 25
    

ta 0)

0

n( 5
8). lim  is form

x

x x

x

 



 
1 4

3 3

1

0

0
    9). lim  

1
is form

x

x x

x





2

2

m

n

m n







 















 



 



 

 

2

2

2

2

4 1 4

22 5

4 1

2 5

by using cont. at 2

,so lim 2

coslim cos2 1

x

x

x

x x

x

x x

x

5

5 5

5 5

0

6 25 6 25

tan( 5) 6 25

6 25 1

tan( 5) 6 25

55( 5) 1

tan( 5) 30 30 5 0

5 1

tan 2 30

5 30

122 30

Now by theconjugate

lim  

lim  lim  

lim  lim  

lim  

x

x x

x x

y

x x x x

x x x

x x

x x x

put y xx

x x y

y

y



 

 



   

  

 

  

 

    





 

1

3

1

)

b

 

y fact

(1
lim

.

x

x x





(1 )x 

1

3

1
lim (1) 1
x 

  

A). Discuss the continuity of the function   1

1
( ) sin

x
f x


 . 6

   

 

     

 

      


   



 

1
let is cont. 1 1

1

let sin is cont. 2

from 1, 2 both and are cont.on 1

by Theroem ( )( ), is cont.on 1

g x x
x

h x x x

g x h x

f h g x f

 
2

4
2

5 6
    

1 06

0
6 o). lim  is f rm

x

x x

x

 



2

( 2)
lim  
x

x



 ( 3)

( 2)

x

x



 2

2
2

2

( 2)( 4)

( 3)

( 2)( 4)

2 3 1
= =

(2 2)(4 4) 32

lim  

lim  

x

x

x x

x

x x



 



 

 

 

5

  
 

1 1comp. comp.

1 1
sinx

x x

( )f x
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B). Use the intermediate value theorem to prove that the function 

( ) 1 cosf x x x    has a zero in the interval   
2 2

,
  

  . 

 

 

 


     

2 2

2
2 2 2 2

2 22
2 2 2 2

2 2 2 2

1  is cont. ; ,

1 cos( ) 0
2 ( ) ( ) 0

1 cos( ) 0

using I.V.T.

,  S.T. ( ) 0

has least one solution S.T ( ) 0. . f      

f x x

f
f f

f

c f f c f

f c i e has a zero in the inter

 

   

 

   

   





     

       
   

    

       


2 2

,val    

C). Find the value of  a  and b  such that  
2

1    ;   1

   ;   1 2

1  ;   2

( )

x x

ax b x

x x

f x

 

  

 




 



  

in cotinuous every where.  

 

 

 

 

 



  

 



  

 

 

1 1

2

2 2

since  is cont. every wher

then when 1  is cont.

lim 1 lim

2 (1)

then;  2    is cont.

lim lim 1

2 3 (2)

from (1),(2)

1        1

x x

x x

f

x if

x ax b

a b

x

ax b x

a b

a b

2

2 1x1x

 

1
 

2
1

ax b

 

2
 

1
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