
 0551807200:العطرات  مدرس رياضيات وإحصاء جامعي جوال  الأستاذ : ياسر
 

 0551807200رياضيات وإحصاء جامعي جوال :الأستاذ : ياسر العطرات مدرس 
 

 

  

Rational ={ 
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 Irrational = {2 − √5, cos
𝜋

6
  , } 

 

1)    5𝑥 − 2 < 8         

5𝑥 <  8 + 2 ⟹  5𝑥 < 10          

5𝑥

5
<

10

5
   ⇒  𝑥 < 2 

       2      

 

  S.S :  (−∞ , 2) 
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2)    𝑥2 − 3𝑥 − 4 > 0 

𝑥2 − 3𝑥 − 4 > 0 

𝑥2 − 3𝑥 − 4 = 0 

(𝑥 − 4) (𝑥 + 1) = 0 

𝑥 − 4 = 0 ⇒ 𝑥 = 4 

𝑥 + 1 = 0 ⇒ 𝑥 = −1 

+ + + − 1 − − − −4 + +  + + 

 

S.S :   (−∞ , −1  ) ∪ (4 , ∞) 

3)  
|2𝑥−5|

|3𝑥−2|
< 1 

3𝑥 − 2 ≠ 0 ⇒ 3𝑥 ≠ 2 ⇒ 𝑥 ≠
2

3
   

   |2𝑥 − 5| < |3𝑥 − 2|     

   (  |2𝑥 − 5|)2 <  (|3𝑥 − 2|)2  

(  2𝑥 − 5)2 <  (3𝑥 − 2)2  

(  2𝑥 − 5)2 −  (3𝑥 − 2)2 < 0 

[(2𝑥 − 5) + (3𝑥 − 2)][(2𝑥 − 5) − (3𝑥 − 2)] < 0 

((5𝑥 − 7)(−𝑥 − 3)) < 0 
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5𝑥 − 7 = 0 ⇒ 5𝑥 = 7 ⇒ 𝑥 =
7

5
 

−𝑥 − 3 = 0 ⇒ 𝑥 = −3 

    − − − − − − 3 + + + +
2

3
+ +  

7

5
 − − − − − −    

 

 

S.S :   (−∞ , −3) ∪ (
7

5
  , ∞  )    

 

5)        |5𝑥 + 2| ≥
−3

2
 

S.S :  (−∞ , ∞  ) = 𝑅 

|𝑥| ≥ 0  𝑓𝑜𝑟 𝑎𝑛𝑦 𝑥 ∈ 𝑅 
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1 ) 𝑓(𝑥) = √𝑥 − 7 + √7 − 𝑥 
𝑥 − 7 ≥ 0 → 𝑥 ≥ 7 

7 − 𝑥 ≥ 0 → −𝑥 ≥ −7 → 𝑥 ≤ 7 

 

     7         

𝐷𝑓 = (−∞ , 7] ∩ [7 , ∞) = {7} 

 
 
 

2 ) 𝑓(𝑥) =
2𝑥−3

|𝑥−1|−4
 

|𝑥 − 1| − 4 = 0 → |𝑥 − 1| = 4 → 𝑥 − 1 = ±4 

{
𝑥 − 1 = 4 → 𝑥 = 4 + 1 = 5

𝑥 − 1 = −4 → 𝑥 = −4 + 1 = −3
 

𝐷𝑓 = 𝑅 − {−3 ,5}            

 

3 ) 𝑓(𝑥) =
√4−𝑥
3

𝑥
 

𝑥 = 0 

 

 

   𝐷𝑓 = 𝑅 − {0} 
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𝑓(𝑥) =
𝑥2

𝑥
          

𝐷𝑓 = 𝑅 − {0} 

𝑔(𝑥) = 𝑥          

𝐷𝑔 = 𝑅 

𝐷𝑓 ≠ 𝐷𝑔 

.𝑓 and  𝑔 are  not the same . 

B ) the domain  𝑓 and  𝑔 are  the same is 𝑅 − {0} . 

𝑓(𝑥) =
𝑥2

𝑥
= 𝑥 = 𝑔(𝑥) 
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1 ) 𝑓(𝑥) = 𝑥2 −
1

𝑥2 

 

𝑓(𝑥)  + 𝑓 (
1

𝑥
) =  𝑥2 −

1

𝑥2
+ (

1

𝑥
)

2

−
1

(
1
𝑥

)
2 

= 𝑥2 −
1

𝑥2
+

1

𝑥2
− 𝑥2 = 0 

2 ) 𝑓(𝑥) = 9𝑥2 − 9    𝑎𝑛𝑑   𝑔(𝑥) = −3𝑥 

𝐷𝑓 = 𝑅        , 𝐷𝑔 = 𝑅          

(
 𝑓

𝑔
) (𝑥) =

𝑓(𝑥)

𝑔(𝑥)
 

(
 𝑓

𝑔
) (𝑥) =

9𝑥2 − 9

−3𝑥
 

   𝑔(𝑥) = 0 → −3𝑥 = 0 → 𝑥 = 0 

𝐷𝑓
𝑔

= (𝐷𝑓 ∩ 𝐷𝑔) − {𝑔(𝑥) = 0} = 𝑅 − {0} 

2 )  
( 𝑓. 𝑔)(𝑥) = 𝑓(𝑥). 𝑔(𝑥) 

(𝑓. 𝑔)(𝑥) = (9𝑥2 − 9). (−3𝑥) 

𝐷𝑓.𝑔 = 𝐷𝑓 ∩ 𝐷𝑔 = 𝑅  
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Solution 

Domaine   𝑓(𝑥) =
1

𝑥−2
+ 2                     𝑥 − 2 = 0 → 𝑥 = 2       

𝐷𝑓 = 𝑅 − {2 } 

Let     𝑥1 , 𝑥2  ϵ      𝐷𝑓    𝑠𝑢𝑐ℎ 𝑡ℎ𝑎𝑡     𝑓(𝑥1) = 𝑓(𝑥2) 𝑡ℎ𝑒𝑛    

1

𝑥1 − 2
+ 2 =

1

𝑥2 − 2
+ 2 

 

 
1

𝑥1−2
=

1

𝑥2−2
 

𝑥2 − 2 = 𝑥1 − 2  

 

𝑥2  = 𝑥1 

   𝑓(𝑥)    is a one -to – one  

   𝑓(𝑥) =
1

𝑥 − 2
+ 2                        

𝑦 =
1

𝑥 − 2
+ 2                        

−2                     − 2   

    +2               

+2           + 2   

    +2               
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𝑦 − 2 =
1

𝑥 − 2
 

(𝑦 − 2)(𝑥 − 2) = 1 

𝑦𝑥 − 2𝑦 − 2𝑥 + 4 = 1 

𝑦𝑥 − 2𝑥 = 1 + 2𝑦 − 4 

 

𝑥(𝑦 − 2) = 2𝑦 − 3 

 

𝑥(𝑦 − 2)

𝑦 − 2
=

2𝑦 − 3

𝑦 − 2
 

 

𝑥 =
2𝑦 − 3

𝑦 − 2
 

 

𝑓−1(𝑦) =
2𝑦 − 3

𝑦 − 2
 

 

𝑓−1(𝑥) =
2𝑥 − 3

𝑥 − 2
 

𝐷𝑓−1 = 𝑅 − {2 } 
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1)  cos(15°) = cos(60° − 45°) 

= cos 60° . cos 45° + sin 60° sin 45° 

=
1

2
×

√2

2
+

√3

2
×

√2

2
=

√2 + √6

4
 

𝐜𝐨𝐬(𝐜𝐨𝐬−𝟏 𝟎. 𝟐)  = 0.2      ,   0.2  ∈  [−1 , 1 ]    2)    

𝐜𝐨𝐬(𝐜𝐨𝐬−𝟏 𝒙)  = 𝑥     𝑓𝑜𝑟 𝑥 ∈ [−1 , 1 ] 

𝐬𝐢𝐧(𝟐 𝐭𝐚𝐧−𝟏 𝟐)            3) 

Let ∶       𝑦 = 𝐭𝐚𝐧−𝟏 𝟐  → tan 𝑦 =
2

1
  −  

𝝅

𝟐
< 𝒚 ≤

𝝅

𝟐
 

 

𝒉𝒚𝒃 = √𝟐𝟐 + 𝟏𝟐 = √𝟓 
 

  sin 𝑦 =
2

√5
 

 

cos 𝑦 =
1

√5
 

 
 

 

𝟐 

𝟏 

)𝒚 

√𝟓 
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𝐬𝐢𝐧(𝟐 𝐭𝐚𝐧−𝟏 𝟐) =  𝐬𝐢𝐧 2𝑦             

sin 2𝑦 = 2 sin 𝑦 cos 𝑦   

sin 2𝑦 = 2 ×
2

√5
×

1

√5
=

4

5
  

 

 

 

 

1) 𝐬𝐞𝐜 𝒙 + 𝐭𝐚𝐧 𝒙 =
𝐜𝐨𝐬 𝒙

𝟏−𝐬𝐢𝐧 𝒙
 

Solution 

L.H.S=     𝐬𝐞𝐜 𝒙 + 𝐭𝐚𝐧 𝒙   =  
1

cos 𝑥
+

sin 𝑥

cos 𝑥
   

=
1 + sin 𝑥

cos 𝑥
=

1 + sin 𝑥
cos 𝑥

×
1 − sin 𝑥
1 − sin 𝑥

=
1 − sin2 𝑥

cos 𝑥 (1 − sin 𝑥)
=

cos2 𝑥
cos 𝑥 (1 − sin 𝑥)

=
cos 𝑥

1 − sin 𝑥
= 𝑅. 𝐻. 𝑆  
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lim
𝑥→8

(15 − 6𝑥) = −33 

Solution 

lim
𝑥→8

(15 − 6𝑥) = −33 

Meanes that  for any 𝜖 > 0 there is 𝛿 > 0 such that 

 If  0 < |𝑥 − 8| < 𝛿   then   |15 − 6𝑥 + 33| < 𝜖 

|48 − 6𝑥| < 𝜖 

   |−6𝑥 + 48| < 𝜖  

|−6(𝑥 + 8)| < 𝜖   

|−6||𝑥 + 8| < 𝜖 

6|𝑥 + 8| < 𝜖 

 

6|𝑥 + 8|

6
<

𝜖
6
 

|𝑥 + 8| <
𝜖
6
 

We can take     𝛿 =
𝜖
6

 

 

 
 
 


