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Answer the following questions:                           ) نموذج إجابة( 

Q1: 
1- Solve each inequality and sketch the graph of its solution. 

a) | 3 | 0.5x       

Solution: 

|x-3|<0.5 

-0.5<x-3<0.5 

2.5<x<3.5     

       

            b)  | 2 7 | 3x    

Solution: 

            2x-7 < -3                or          2x-7 > 3 

             2x < 4                    or         2x > 10 

              x < 2                     or         x > 5 

The solution are given by (-  , 2) (5, )  . 

 

2- Find ( )( )f g x where   
2( ) 3f x x x   and  ( ) 2g x x  . 

 

Solution: 
2( )( ) ( ( )) ( 2) ( 2) 3 2 2 3 2f g x f f x f x x x x x          

 

3- Prove that   
2

3
2

4 9
lim 6

2 3x

x

x





. 

Solution: 

We can use the definition of limit to prove the above. 

First we can simplify the limit  
2

3
2

4 9
lim 6

2 3x

x

x





 as 

3 3
2 2

(2 3)(2 3)
lim 6 lim 2 3 6

2 3x x

x x
then x

x 

 
  


 

0 | 3/ 2 | | 3 2 6 |if x then x        

| 3 2 6 | | 3 4 | | 4/3| /3x then x then x         then take /3  . 

 

 

 

 

 

 

 



 

 

 

Q2: 
1- Write and explain the Sandwich Theorem using an example ? 

Solution: 

Suppose ( ) ( ) ( )f x h x g x   for every x in an open interval containing a except at a. 

If lim ( ) lim ( ), lim ( ) .
x a x a x a

f x L g x then h x L
  

    

For example : 2

20

1
lim sin
x

x
x

. 

 

2- Find 
29 2

lim
4 3x

x

x




  and   

29 2
lim

4 3x

x

x 




  

Solution: 

2 2 2 22 (9 2 / ) (9 2 / )9 2
lim lim lim

4 3 4 3 4 3x x x

x x x xx

x x x  

 
 

  
 

If x is positive, then 2x = x , and dividing numerator and denominator of the last fraction by x gives us 

22 (9 2 / )9 2
lim lim

4 3 4 3/

9 0 3

4 0 4

x x

xx

x x 




 


 



 

____________________________ 

If x is large negative, then 2x = -x , and dividing numerator and denominator of the last fraction by x 

gives us 

 

2 2 2 22 (9 2 / ) (9 2 / )9 2
lim lim lim

4 3 4 3 4 3x x x

x x x xx

x x x  

 
 

  
 

22 ( ) (9 2 / )9 2
lim lim

4 3 4 3/

9 0 3

4 0 4

x x

x xx

x x 

 


 

  
 



 

 

3- Study the continuity of the function 2( ) 9f x x  on the closed interval [-3, 3]. 

Solution: 

For any  point c  such that  -3 < c < 3, then 2 2lim 9 9 ( ).
x c

x c f c


     

Hence f is continuous at c . All that remains is to check the endpoints of the interval {-3,3] using one-side limits as 

follows: 

2

3 3
lim ( ) lim 9 9 9 0 ( 3).

x x
f x x f

  
        

2

3 3
lim ( ) lim 9 9 9 0 (3).
x x

f x x f
  

       

Thus, f is continuous from the right at -3 and from the left at 3. From all above, Thus the function f is 

continuous on [-3,3]. 

 

 



 

 

 

4- If 3 2( 1) (2 8 5)y x x x    , find Dx(y). 

Solution: 

3 2 2 3

3 2 2

4 3 4 3 2

4 3 2

( 1) (2 8 5) (2 8 5) ( 1)

( 1)(4 8) (2 8 5)(3 )

(4 8 4 8) (6 24 15 )

(10 32 15 4 8)

X X XD y x D x x x x D x

x x x x x

x x x x x x

x x x x

       

     

      

    

 

 

Q3: 

1- Find  
dy

dx
  if  

2

2

3 2

4 5

x x
y

x

 



 

Solution: 
2 2 2 2

2 2

2 2

2 2

3 2 3 2

2 2

2

2 2

(4 5) (3 2) (3 2) (4 5)

(4 5)

(4 5)(6 1) (3 2)(8 )

(4 5)

(24 4 30 5) (24 8 16 )

(4 5)

4 14 5

(4 5)

x xx D x x x x D xdy

dx x

x x x x x

x

x x x x x x

x

x x

x

      




    




     




 




 

2- Prove that  
0

sin
lim 1





  

3- Find y    if  3 2 34 5 6 0xy x y x x      

Solution: 
3 2 3

3 2 3

2 2

3 2

(4 ) ( ) ( ) (5 ) (6) 0

(4 ) 12 4

( ) (2 )

( ) 3

(5 ) 5

(6) 0

x x x x x

x

x

x

x

x

D xy D x y D x D x D

D xy xy y y

D x y x y y x

D x x

D x

D

    

 

 







 

So we get : 

 
2 3 2 2

2 2 2 3

2 3

2 2

(12 4 ) ( (2 )) 3 5 0

(12 ) 5 3 2 4

5 3 2 4

(12 )

xy y y x y y x x

xy x y x xy y

x xy y
y

xy x

      

    

  
 



 provided  2 212 0xy x   

4- Evaluate :   

 a) 
1

cos( ) cot( )
dx

x x   

Solution: 

 



1
sec tan sec

cos( ) cot( )
dx x x dx x c

x x
     

 

 

 b) 
2

3 6

1

( 3 1)

x
dx

x x



    

Solution: 

 

3 2

2 2

3 6 3 6 6

3 1 3( 1)

1 1 3( 1) 1 1

( 3 1) 3 ( 3 1) 3 ( )

Let

u x x then du x dx

so

x x
dx dx dx

x x x x u

    

 
 

     

  

5
6

5

3 5

1 1 1 1
( ) ( )

3 3 5 15

1 1

(15 3 1)

u
u dx C

u

C
x x


 

   



 

 


 

 

c) 
4

3

0

(1 sin 2 )x dx



    

Solution: 

24
2

3 3 4

1
0 1

1 1
(1 sin 2 ) ( / 4)

2 2

1
(16 1) 15 /8

8

x dx u du u



     

  

 
 

 

d) 

2

3 2

1

( 1)x dx


  

Solution: 
22 2 7 4

3 2 6 3

1 1 1

( 1) ( 2 1) ( 2 )
7 4

405

14

x x
x dx x x dx x

  

 
       

 



 
 

Q4: 
1- Solve the differential equation  5cos 2sinf x x      subject to the initial conditions 

f (0) = 3 and  f (0) = 4 . 

Solution: 

5cos 2sin

(5cos 2sin )

( ) 5sin 2cos

f x x

f dx x x dx

f x x x c

  

  

   

   

Letting x = 0 and using the initial condition  f (0) = 4  given us 

5sin 0 2cos0

4 0 2*1

6

f (0) = c

c

c

  

  



 



Hence 

( ) 5sin 2cos 6f x x x     

 

 

So 

( ) 5sin 2cos 6

( ) (5sin 2cos 6)

( ) 5cos 2sin 6

f x x x

f x dx x x dx

f x x x x D

   

   

    

   

Letting x = 0 and using the initial condition  3f (0) =  given us 

5cos0 2sin 0

3 5 0 0

8

f (0) = D

D

D

  

    



 

So     ( ) 5cos 2sin 6 8f x x x x      

 

2- Evaluate :         

a) 
2

41

x

x

e
dx

e
              

Solution: 

Let u = e
2x

 ,     du = 2 e
2x 

dx 
2

1

4 2 2

1 1 1 1 1
sin

2 2 21 1 1

x

x

e
dx dx du u C

e u u

   
  

    

1 1 21 1
sin sin ( )

2 2

xu C e C     

 

b) 
216

x

x

e
dx

e  

      

Solution: 

Let u = e
x
 ,     du =  e

x 
dx 

 

2 2 2

1 1 1
tanh( )

16 4 4 4

u
dx dx C

u u
  

    

1 1
tanh( ) tanh( )

4 4 4 4

xu e
C C    

 

3- If 2( ) cosh( 1)f x x   find ( )f x . 

Solution: 
2 2

2

( ) cosh( 1) ( 1)

2 sinh( 1)

xf x x D x

x x

   

 
 

 

4- If  1sinh (tan )y x  find   dy dx                                                               

 

Solution: 
2

2

1 sec
(tan ) | sec |

sectan 1
x

x
dy dx D x x

xx
  


 



 

       Good Luck 


