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By adscription in word                        

 

 

 

 

By (table of value) 

 

 

 

 

By a graph 

  

 

 

                                              by explicit formulaصيغه صريحه 

 

 

 

From asset A to asset B is relation that assigns to 

in the exactly one element  Aeach element X in the set 

set B 

 

بعنصر واحد  Aالدالة: هي علاقة تربط بين كل عنصر من مجموعه غير حاليه 

  Bفقط من المجموعة 

 

 

 

 

 

 

 

Function 

 Four way to represent a function  

                                                     algebrically-4جبريا 

                                                   verbally-1لفظيا 

 وصفها بالكلمات 

                                                       Numerically-2عدديا    

                                                          visually-3بصريا 

A function: f 
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 The vertical line testاختبار الخط الرأسي                                     

داله  لإذا رسمنا خط راسي وقطع المنحنى في أكثر من نقطه فان المنحنى لا يمث

 كما بالرسم

   

   
  

 

 

 

                               

 اذا كان الخط الراسي يمر بنقطه واحده فالمنحنى يمثل داله 
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𝒔𝒌𝒆𝒕𝒄𝒉 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒈𝒓𝒂𝒑𝒉     
 𝟏)𝒇(𝒙) = 𝟐𝒙 − 𝟏   
  𝒔𝒐𝒍   

  1-هو  yوالجزء المقطوع من محور   2من الداله نجد ان الميل 

 

 

 
 

𝟐) 𝒇(𝒙) = 𝒙𝟐    
  𝒔𝒐𝒍  

 للرسم نعوض ببعض النقاط

2 1 0 -1 -2 X 

4 1 0 1 4 F(x) 
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Example  

𝒊𝒇 𝒇(𝒙) = {
𝟏 − 𝒙      𝒊𝒇 𝒙 ≤ −𝟏

𝒙𝟐        𝒊𝒇 𝒙 > −𝟏
 

𝒆𝒗𝒂𝒍𝒖𝒂𝒕𝒆 𝒇(−𝟏), 𝒇(−𝟐), 𝒇(𝟎)𝒂𝒏𝒅 𝒔𝒌𝒆𝒕𝒄𝒉 𝒊𝒕   
 𝒔𝒐𝒍   

 𝒇(−𝟏) = 𝟏 − (−𝟏) = 𝟏 + 𝟏 = 𝟐      
 𝒇(−𝟐) = 𝟏 − (−𝟐) = 𝟏 + 𝟐 = 𝟑    

𝒇(𝟎) = 𝟎𝟐 

 لللرسم نعوض ببعض النقاط

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 
 

𝑎𝑡 𝑥 ≤ −1 

F(x) x 

2 -1 

3 -2 

4 -3 

5 -4 

6 -5 

 

𝑎𝑡 𝑥 > 1 

F(x) x 

1 -1 

0 0 

1 1 

4 2 

9 3 
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𝑬𝒙𝒂𝒎𝒑𝒍𝒆 

  𝒇𝒊𝒏𝒅 𝒇𝒐𝒓𝒎𝒖𝒍𝒂 𝒐𝒇𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏   

 
   Sol 

 للحل نجدان لدينا مستقيمان 

𝟎الأول  < 𝒙 ≤ 𝟐 

𝟐الثانى  < 𝒙 ≤ 𝟓 

 لايجاد معادلتهم نحدد نقطتيين على كل مستقيم ونوجد معادلته 

,𝟎)الأول  𝟐), (𝟐, 𝟎)    

معادلته 
𝒚−𝒚𝟏

𝒙−𝒙𝟏
=

𝒚𝟐−𝒚𝟏

𝒙𝟐−𝒙𝟏
     

    
𝒚 − 𝟐

𝒙 − 𝟎
=
𝟎 − 𝟐

𝟐 − 𝟎
     

 
𝒚 − 𝟐

𝒙
=
−𝟐

𝟐
= −𝟏     

   𝒚 − 𝟐 = −𝒙  
  𝒚 = −𝒙 + 𝟐 

,𝟐)الثانى  𝟏), (𝟓, 𝟎) 

معادلته 
𝒚−𝒚𝟏

𝒙−𝒙𝟏
=

𝒚𝟐−𝒚𝟏

𝒙𝟐−𝒙𝟏
  

  
𝒚 − 𝟏

𝒙 − 𝟐
=
𝟎 − 𝟏

𝟓 − 𝟐
   

  
𝒚 − 𝟏

𝒙 − 𝟐
=
−𝟏

𝟑
       

 𝒚 − 𝟏 = −
𝟏

𝟑
(𝒙 − 𝟐)  

 𝒚 − 𝟏 = −
𝟏

𝟑
𝒙 +

𝟐

𝟑
   

 𝒚 = −
𝟏

𝟑
𝒙 +

𝟐

𝟑
+ 𝟏    

 𝒚 = −
𝟏

𝟑
𝒙 +

𝟓

𝟑
         

 𝒇𝒐𝒓𝒎𝒖𝒍𝒂 = {
−𝒙 + 𝟐        𝟎 < 𝒙 ≤ 𝟐

−
𝟏

𝟑
𝒙 +

𝟓

𝟑
       𝟐 < 𝒙 ≤ 𝟓
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Type of poly nominal  

-Polynomial of degree 0 

 constant function–داله ثابته       

1)𝑓(𝑥) = 𝑎  

1Polynomial of degree - 

          linear function–داله خطيه 

2) 𝑓(𝑥) = 𝑎𝑥 + 𝑏 

2Polynomial of degree - 

     quadratic function-داله تربيعيه

3) 𝑓(𝑥) = 𝑎𝑥2 + 𝑏𝑥 + 𝑐 

3 polynomial of degree- 

           cubic function–داله تكبيه 

4) a𝑥3 + 𝑏𝑥2 + 𝑐𝑥 + 𝑑 

power function            5) 𝑓(𝑥)–داله قوه  = 𝑥𝑛 

𝑛   𝑝𝑜𝑠𝑡𝑖𝑣𝑒        𝑓(𝑥) = 𝑥𝑛 

𝑛 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒      𝑓(𝑥)
1

𝑥𝑛
= 𝑥−𝑛 

Mathematical model 

Type of function 

 polynomial function) 1                                          دوال كثيرات الحدود

𝒇(𝒙) = 𝒂𝒏𝒙
𝒏 + 𝒂𝒏−𝟏𝒙

𝒏−𝟏 +⋯……………………+ 𝒂𝟎 

We called 𝒂𝟎, 𝒂𝟏, ……………… .𝒂𝒏−𝟏, 𝒂𝒏 is coefficient of polynomial  

Such that 𝒂𝒏 ≠ 𝟎         n≥0  

 is degree of polynomial 𝒏 is positive number  𝒏 and 

𝑫𝒇 = 𝑹 = (−∞,∞)      

  
Example  

𝒇(𝒙) = 𝟓𝒙𝟐 + 𝟒𝒙 − 𝟑 

Degree=………….. 

𝒂𝟐 = ⋯….             𝒂𝟏 = ⋯….             𝒂𝟎 = ⋯… 
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Example  

𝟏)𝒇(𝒙) = (𝒙 + 𝟐)ඥ𝒙 + 𝟒 − 𝟐𝒙 

𝟐)𝒇(𝒙) =
𝒙 + ξ𝒙

𝒙 + 𝟏
 

𝟑)𝒇(𝒙) =
ඥ𝒙𝟐 + 𝟏

𝒙 + 𝟒
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 exponential function (5الدالة الأسية                                          

𝒇(𝒙) = 𝒂𝒙     𝒂 𝒊𝒔 𝒄𝒐𝒏𝒔𝒕𝒂𝒏𝒕  

     

  
 

  

 
 <  < 1 

 

 
 > 1  

 

 Root function (3                                                     الدالة الجذرية   

𝒇(𝒙) = ඥ𝒙𝒎
𝒏

  

 Algebraic function (4ة                                                    الدالة الجبري

Algebraic is a function constructed from polynomial using algebraic 

operations (addition-subtraction-multiplication-division) 

 العمليات الجبرية  مالدالة الجبرية هي داله تتكون من كثيرات الحدود باستخدا

 القسمة(-الضرب-الطرح-)الجمع

 

 Rational function (2الدالة الكسرية                                             

  Ratio of two polynomial 

 هي داله النسبة بين دالتي كثيرات الحدود

𝒇(𝒙) =
𝒑(𝒙)

𝑸(𝒙)
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) Logarithmic function    6 

𝒇(𝒙) = 𝐥𝐨𝐠𝒂 𝒙 

𝑫𝒇 = (𝟎,∞) 

𝑹𝒇 = (−∞,∞) 

  

Sin x 

 

Cos x 

 

 

                              Trigonometric function (7الدوال المثلثية 

As     sin x           cos x                     tan x 

                                

                                     
 

 

  

𝑫𝒇 = 𝑹 = (−∞,∞) 

𝑹𝒇 = ሾ−𝟏, 𝟏ሿ 

−𝟏 ≤ 𝐬𝐢𝐧 𝒙 ≤ 𝟏 

−𝟏 ≤ 𝐜𝐨𝐬 𝒙 ≤ 𝟏 
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 Classify the following function 

 

 

 

 

 

Exponenatioanl  𝒇(𝒙) = 𝟒𝒙 1 

Polynomial  𝒇(𝒙) = 𝒙𝟔 − 𝒙𝟐 + 𝟐𝒙 2 

Lograthim 𝒇(𝒙) = 𝐥𝐨𝐠𝟒 𝒙 3 

Rational  
𝒇(𝒙) =

𝒙 − 𝟏

𝒙𝟑 + 𝟏
 

4 

Trigometric 𝒇(𝒙) = 𝐜𝐨𝐬 (𝒙 −
𝝅

𝟑
) 

5 

Power  𝒇(𝒙) = 𝒙𝟒 6 

Algebric 
𝒇(𝒙) =

ξ𝒙 + 𝟏

𝒙𝟐 − 𝟏
 

7 

Constant/polynomial 𝒇(𝒙) = 𝟖 8 

Quadrtic/polynomial 𝒇(𝒙) = 𝟗 − 𝒙𝟐 9 

Constant/polynomial  𝒇(𝒙) = 𝟕 10 

Trigonmetric 𝒇(𝒙) = 𝐭𝐚𝐧𝒙 11 

Root 𝒇(𝒙) = ඥ𝟒 + 𝒙𝟐 12 

Algebric 
𝒇(𝒙) = 𝟐𝒙 +

𝟐 − ξ𝒙

ξ𝒙𝟐 + 𝟏
 

13 

Exponentional 𝒇(𝒙) = 𝟐𝒙 14 

Exponentional 𝒇(𝒙) = 𝟐𝟎−𝒙 15 

Rational 
𝒇(𝒙) =

𝒙𝟐 − 𝟑

𝒙𝟐 + 𝟏
 

16 
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Summary of standard function 

 

𝒂 > 𝟎 

𝒚 = 𝒂𝒙 + 𝒃 

𝑫𝒇 = 𝑹 

𝑹𝒇 = 𝑹  

1 

𝒂 < 𝟎     

𝒚 = 𝒂𝒙 + 𝒃   

𝑫𝒇 = 𝑹 

𝑹𝒇 = 𝑹 

 

 

2 

 

𝒚 = 𝒂𝒙 + 𝒃   
  𝒚 = 𝒃 

𝑫𝒇 = 𝑹 

A=0 

Y=b 

𝑹𝒇 = 𝒃 

3 

 

𝒚 = 𝒙𝟐 

𝑫𝒇 = 𝑹 

𝑹𝒇 = 𝑹 

4 

 yلاحظ كلما زاد الاس اقترب المنحنى من 

 

𝒚 = 𝒙𝒏 

ℕ is even 
positive 

numbers  
الاس عدد صحيح 

 زوجى موجب
 

 

5 
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𝒚 = 𝒙𝟑 

𝑫𝒇 = ℝ 

𝑹𝒇 = ℝ 

6 

 yلاحظ كلما زاد الاس اقترب المنحنى من محور 

  

𝒚 = 𝒙𝒏 

 ℕ is positive 
number  

الاس عدد موجب 
 فردى 

7 

 

𝒚 = ξ𝒙 

𝑫𝒇 = ሾ𝟎,∞) 

𝑹𝒇 = ሾ𝟎,∞) 

8 

 

𝒚 =
𝟏

𝒙
 

Reciprocal 

function  

𝑫𝒇

= 𝓡− {𝟎} 
𝑹𝒇

= 𝓡− {𝟎} 

9 

 

𝒚 = ξ𝒙
𝟑

 
𝑫𝒇 = 𝓡 

𝑹𝒇 = 𝓡 

10 
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If 𝒇(𝒙) = −𝒇(𝒙) → 𝒐𝒅𝒅𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏  

 لاحظ ان نهايتي المنحنى في اتجاهين متضادين

 
 

1 

F(x) is an odd function if symmetric about the origin point  2 

 

 3 دوال فرديه  sin(x), tan(x)داله 

 اعداد فرديه xإذا كانت جميع اسس 

Example  

𝒇(𝒙) = 𝟓𝒙𝟑 − 𝟐𝒙  

4 

Even and odd function 

 والفردية الزوجيةالدوال 
1) Even function 

  𝒇(𝒙) = 𝒇(−𝒙) → 𝒆𝒗𝒆𝒏 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏 If  

 ى في اتجاه واحدلاحظ ان نهايتي المنحن                                 

F(x) is an even function if symmetric about y-axis 

1 

 xإذا كانت الدالة ثابته أي انها تساوى عدد بدون 

Ex :  𝒇(𝒙) = 𝟓 

2 

 

 داله القيمة المطلقة داله زوجيه 

𝒇(𝒙) = |𝒙 + 𝟐| 
3 

𝐜𝐨𝐬 𝒙  4 داله

 اعداد زوجيهxإذا كانت جميع اسس 

Ex : 𝒇(𝒙) = 𝟑𝒙𝟔 − 𝟓𝒙𝟒 + 𝒙𝟐 − 𝟑  
 

5 

 
Odd function 
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Determine each function is odd or even or neither 

 

 

Odd 𝒇(𝒙) = 𝒙𝟓 + 𝒙 1 

Even  𝒇(𝒙) = 𝟏 − 𝒙𝟒 2 

Neither  𝒇(𝒙) = 𝟐𝒙 − 𝒙𝟐 3 

Even  𝒇(𝒙) = 𝒙𝟐(𝒙𝟐 + 𝟏) 4 

Odd 𝒇(𝒙) = 𝒙(𝒙𝟐 + 𝟒) 5 

Odd 
𝒇(𝒙) =

𝟑𝒙

𝒙𝟔 + 𝟗
 

6 

Even  𝒇(𝒙) = |𝒙| 7 

Even  
𝒇(𝒙) =

𝒙𝟐 + 𝟏

|𝒙|
 

8 

Even  𝒇(𝒙) = 𝒙(𝒙𝟑 + 𝒙) 9 

Even  𝒇(𝒙) = 𝒙𝟒 − 𝒙𝟐 10 

Odd 𝒇(𝒙) = 𝒙𝟓 + 𝒙𝟑 − 𝟑𝒙 11 

Neither  
𝒇(𝒙) =

𝒙𝟐 − 𝟏

𝒙𝟑 + 𝟏
 

12 

Niether  𝒇(𝒙) = 𝒙𝟓 − 𝒙𝟐 − 𝟑𝒙 + 𝟕 13 

 قاعده الجمع والطرح 

 فردى =فردى ±فردى 

 زوجي = زوجي ±زوجي 

 neither odd nor evenزوجي = ليست زوجيه ولا فرديه  ±فردى 

 neither odd nor evenفردى= ليست زوجيه ولا فرديه   ±زوجي 

 قاعده الضرب والقسمة

 = زوجيه فرديه  ÷او ×فرديه 

 زوجيه = زوجيه ÷او  ×زوجيه 

 فرديه = فرديه  ÷او  ×زوجيه 

 زوجيه = فرديه  ÷او  ×فرديه 

 إذا تشابها في الضرب او القسمة فالناتج داله زوجيه

 رديه  إذا اختلافا في الضرب او القسمة فالناتج داله ف
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Increasing and decreasing function 

1) 𝑖𝑓   𝑓൫𝑥1) < 𝑓(𝑥2൯ 

Where ever 𝑥1 < 𝑥2 

Then f(x) is increasing 

function  

 داله متزايدة 

 

2)𝑖𝑓 𝑓(𝑥1) < 𝑓(𝑥2) 

When ever 𝑥1 > 𝑥2 

Then f(x) is 

decreasing function 

 داله متناقصة

  

A function that is increasing or decreasing on Interval is  called monotonic on 

Interval  

Note 

 في حاله داله الدرجة الاولى

𝒇(𝒙) = 𝒂𝒙 + 𝒃 

 if a >0موجب  xمعامل 

Then f(x) is increasing in ℜ=(−∞ ,∞) 

 -                                   if a < 0سالب   xمعامل 

Then f(x) is decreasing in ℜ =(−∞,∞) 
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 في حاله داله الدرجة الثانية

𝒇(𝒙) = 𝒂𝒙𝟐 

 a>0موجب     𝒙𝟐إذا كان معامل 

  
F(x) is decreasing in 

(−∞,𝟎ሿ        

F(x) is increasing in ሾ𝟎,∞) 

 a<0موجب     𝒙𝟐إذا كان معامل 

  
F(x) is decreasing in ሾ𝟎,∞) 

F(x) is increasing in (−∞,𝟎ሿ 

 

 

 في حاله داله الدرجة الثالثة 

𝑓(𝑥) = 𝑥3 

فالدالة متزايدة في      موجب 𝑥3إذا كان معامل

ℛ = (−∞,∞) 

 
 سالب فالدالة متناقصة في    𝑥3إذا كان معامل 

ℛ = (−∞,∞) 
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On which intervals is the function increasing  

1) (−5,−1) ∩ (1, −6)              2)(−∞,−5ሿ  ∪ ሾ−2,−1ሿ 

 ሾ−5,−1ሿ ∪ ሾ1,∞))4                 (−∞,−5) ∪ (1,∞) )3 

 

On which Intervals the function decreasing 

)15,-) (2                                         ሾ1,∞))  1 

3)  ሾ−5,−1ሿ  

 

Show that if the function increasing or decreasing  

 

2) 𝒇(𝒙) = ξ𝒙 
Sol 

 
𝒊𝒏𝒄𝒓𝒆𝒂𝒔𝒊𝒏𝒈 (𝟎,∞) 

1) 𝒇(𝒙) = 𝒙𝟐 
Sol  

 
𝒅𝒆𝒄𝒓𝒆𝒂𝒔𝒊𝒏𝒈 (−∞,𝟎)   
𝒊𝒏𝒄𝒓𝒆𝒂𝒔𝒊𝒏𝒈(𝟎,∞) 
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 مجال الدالة  

 xهي مجموعه الاعداد الحقيقة التي يمكن ان تأخذها 

 

                                  مدى الدالة 

 f(x)هي كل قيم

 

 
In the graph  

1- Find the value of   f (1), f (5)? 
sol  

𝒇(𝟏) = 𝟐         𝒇(𝟓) = 𝟎 

 

2- What are the domain and rang of F? 
Sol  

𝑫𝒇 = ሾ𝟎, 𝟖ሿ   

  𝑹𝒇 = ሾ−𝟐, 𝟑ሿ 

 

 

 

 

 

 

Domain and range of function  

 

𝑫𝒇 

𝑹𝒇 
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Domain function  
 

 

 

 

 

Ex  

𝒇(𝒙) = 𝟑𝒙𝟐 − 𝟕𝒙 + 𝟏 

𝒇(𝒙) = 𝟓 

𝒇(𝒙) = 𝟑𝒙 + 𝟐 

 

 

 

 

 
Ex  

Find domain  

𝒇(𝒙) =
𝒙𝟐 + 𝟐𝒙

𝒙 + 𝟏
 

Sol  

 0≠المقام 

𝒙 + 𝟏 ≠ 𝟎     
  𝒙 ≠ −𝟏    

    𝑫𝑭 = 𝓡− {−𝟏} = (−∞,−𝟏) ∪ (−𝟏,∞) 

 

 

 

 

 

 

 

 

 

                                                          polynomial (1داله كثيرات الحدود 

 هي الدالة الخالية من الكسور او الجذور

                    

      
𝑫𝒇 = 𝓡 = (−∞,∞) 

                                                  Rational function (2الدالة الكسرية

 

 

 

𝑫𝒇 = 𝓡− ൛اصفار المقامൟ 
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Ex 

Find domain  

 

 

 

𝟐) 𝒇(𝒙) =
𝒙

ඥ𝒙 − 𝟏
 

Sol  

 جذر تربيعى في المقام

𝒙 − 𝟏 > 𝟎 

𝒙 > 𝟏 

𝑫𝒇 = (𝟏,∞) 

 

 

𝟏 )𝒇(𝒙) = ඥ𝒙 − 𝟐 

Sol  

 جذر تربيعى بالبسط

𝒙 − 𝟐 ≥ 𝟎 

𝒙 ≥ 𝟐 

𝑫𝒇 ൣ𝟐,∞) 

ඥ⬚
𝟓

 ,ඥ⬚
𝟑

Domain of root function with odd root) 3 

⬚ඥة الجذرية ودليل الجذر فردى مجال الدال
𝟑

, ඥ⬚
𝟓

 

 المقام في 

𝑫𝒇 = 𝓡− ൛اصفار المقام ൟ 

 في البسط

𝑫𝒇 = 𝓡 = (−∞,∞) 

Ex  

Find domain  

𝟐) 𝒇(𝒙) =
𝟑𝒙 + 𝟏

ξ𝒙 − 𝟒
𝟑

 

Sol  

𝑹جذر تكيبى في المقام مجاله  − ൛اصفار المقام ൟ 

𝒙 − 𝟒 ≠ 𝟎  
  𝒙 ≠ 𝟒  

𝑫𝒇 = 𝓡− {𝟒} = (−∞, 𝟒) ∪ (𝟒,∞) 

𝟏) 𝒇(𝒙) = ඥ𝒙𝟐 + 𝒙 − 𝟏
𝟑

 

Sol  

 Rجذر تكبيى في البسط مجاله 

𝑫𝒇 = 𝓡 

 

ඥ⬚, ඥ⬚
𝟒

 Domain of root function with even root) 4 

,⬚ඥمجال الدالة الجذرية ودليل الجذر زوجي  ඥ⬚
𝟒

 

 فى المقام

 صفر<ماتحت الجذر

 فى البسط

 صفر ≤ماتحت الجذر
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 ملحوظه

 اذا كانت الدالة تحت الجذر من الدرجة الثانية

 ( نوجد اصفار الدالة1

 ( ندرس اشاره الدالة على خط الاعداد2

 ( مجال الدالة هو الفترات الموجبة3

 

 

 

 
Sol 

𝒙𝟐 − 𝟓𝒙 + 𝟔 ≥ 𝟎 

𝒙𝟐 − 𝟓𝒙 + 𝟔 = 𝟎  
 (𝒙 − 𝟐)(𝒙 − 𝟑) = 𝟎 

 

 

 

 

 

 

 

 

 
𝑫𝒇 = (−∞,𝟐ሿ ∪ ሾ𝟑,∞) 

 

 

 

 

 

 

 

 

 

 

Ex  

Find domain  

𝒇(𝒙) = ඥ𝒙𝟐 − 𝟓𝒙 + 𝟔 

 

المدي    

Rang                                                 

 لإيجاد مدى الدالة

   domainنعوض بطرفي المجال  

 وإذا كان ناتج التعويض متشابه نعوض بالصفر  

 Rangقيمه هي المدى  وأصغروتكون أكبر قيمه 

𝒙 − 𝟐 = 𝟎 
  𝒙 = 𝟐 

𝒙 − 𝟑 = 𝟎  
 𝒙 = 𝟑  

3 2 + - + 
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Find domain and rang of the following function  

𝒇(𝒙) = 𝟑𝒙𝟑 − 𝟒𝒙𝟐 + 𝟓  

Sol 

 Rومداها  Rكثيرات الحدود مجالها 

𝑫𝒇 = 𝕽 (−∞,∞)        𝑹𝒇 = 𝕽 = (−∞,∞)   

1 

𝒇(𝒙) =
𝒙 + 𝟏

𝒙𝟐 − 𝟑𝒙 + 𝟐
 

Sol 

𝑹داله كسريه  مجالها  − ൛اصفار المقام ൟ 

𝒙𝟐 − 𝟑𝒙 + 𝟐 ≠ 𝟎   
  (𝒙 − 𝟐)(𝒙 − 𝟏) ≠ 𝟎 

 

 

 
𝑫𝒇 = 𝑹− {𝟏, 𝟐}   = (−∞, 𝟏) ∪ (𝟏, 𝟐) ∪ (𝟐,∞) 

2 

𝒇(𝒙) = ξ𝒙 − 𝟏
𝟑

 

Sol 

 Rجذرتكعبيى بالبسط مجاله 

𝑫𝒇 = 𝓡 = (−∞,∞) 

 

3 

𝒇(𝒙) =
𝒙 + 𝟕

ξ𝒙 + 𝟒
𝟑  

Sol 

𝑹جذر تكعبيى بالمقام مجاله − ൛اصفار المقام ൟ 

𝒙 + 𝟒 ≠ 𝟎  
  𝒙 ≠ −𝟒     

𝑫𝒇 = 𝑹 − {𝟒} = (−∞,𝟒) ∪ (𝟒,∞) 

 

4 

𝒇(𝒙) = 𝟑 
sol 

 Rداله ثابته مجالها 

 3ومداها 

 

 

 

 

 

5 

𝒙 − 𝟐 ≠ 𝟎 
 𝒙 ≠ 𝟐 

𝒙 − 𝟏 ≠ 𝟎  
𝒙 ≠ 𝟏 
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𝒇(𝒙) = ξ𝒙 + 𝟐 

Sol 

𝒙 + 𝟐 ≥ 𝟎 

   𝒙 ≥ −𝟐  
  𝑫𝒇 = ሾ−𝟐,∞) 

 لايجاد المدى

𝒇(−𝟐) = ξ−𝟐 + 𝟐 = 𝟎   

𝒇(∞) = ξ∞+ 𝟐 = ∞ 

 𝑹𝒇 = ሾ𝟎,∞) 

6 

𝒇(𝒙) = ඥ𝒙𝟐 − 𝟐𝒙 − 𝟖 
 Sol  

𝒙𝟐 − 𝟐𝒙 − 𝟖 = 𝟎  
 (𝒙 − 𝟒)(𝒙 + 𝟐) = 𝟎 

 

 

 

 

 

 
 

 

𝑫𝒇 = (−∞,−𝟐ሿ ∪ ሾ𝟒,∞) 

 

7 

𝒇(𝒙) =
𝟏

ξ𝟐 − 𝒙
+ 𝟓 

Sol  

𝟐 − 𝒙 > 𝟎   

 −𝒙 > −𝟐    −𝟏     
   𝒙 < 𝟐  

   𝑫𝒇 = (−∞,𝟐)   

    المدى  

 𝒇(−∞) =
𝟏

ඥ𝟐 − (−∞)
+ 𝟓 =

𝟏

∞
+ 𝟓 = 𝟓  

𝒇(−𝟐) =
𝟏

ξ𝟐 − 𝟐
+ 𝟓 =

𝟏

𝟎
+ 𝟓 = ∞+ 𝟓 = ∞  

 𝑹𝒇 = (𝟓,∞) 

 

8 

𝒙 − 𝟒 = 𝟎 
 𝒙 = 𝟒 

𝒙 + 𝟐 = 𝟎  
𝒙 = −𝟐 

4 -2 + - + 
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𝒇(𝒙) =
ξ𝟒 − 𝒙𝟐

𝒙 − 𝟏
 

Sol  

 

 

 

 

 

 

 

 

 

 

 

 
𝑫𝒇 = ሾ−𝟐, 𝟏) ∪ (𝟏, 𝟐ሿ 

 

9 

𝒇(𝒙) =
𝒙 − ξ𝒙

𝒙 − 𝟐
 

Sol  
 

 

 

 

 

 

 

 

 
𝑫𝒇 = ሾ𝟎, 𝟐) ∪ (𝟐,∞) 

 

 

 

10 

 البسط 

𝟒 − 𝒙𝟐 ≥ 𝟎  

−𝒙𝟐 ≥ −𝟒  ÷ −𝟏    

𝒙𝟐 ≤ باخذ الجذر   𝟒   

|𝒙| ≤ 𝟐 

−𝟐 ≤ 𝒙 ≤ 𝟐 

 المقام 

𝒙 − 𝟏 ≠ 𝟎 

 𝒙 ≠ 𝟏 

- + - 2 -2 

1 

 البسط

𝒙 ≥ 𝟎 

 المقام

𝒙 − 𝟐 ≠ 𝟎 

 𝒙 ≠ 𝟐 

2 0 
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𝒇(𝒙) =
𝟏

ξ𝒙
+ ξ𝟏 − 𝒙 

Sol  

 

 

 

 

 

 

 
 

 
𝑫𝒇 = (𝟎, 𝟏ሿ 

 

11 

𝒇(𝒙) =
ξ𝟑 − 𝒙

ξ𝒙 + 𝟏
𝟒  

Sol 

 

 

 

 

 

 

 

 

 

 

 

𝑫𝒇 = (−𝟏, 𝟑ሿ 

 

 

 

 

12 

+ 1

ξ𝑥
  

  𝒙 > 𝟎 

ξ𝟏 − 𝒙  
𝟏 − 𝒙 ≥ 𝟎  

−𝒙 ≥ −𝟏 ÷ −𝟏   
𝒙 ≤ 𝟏 

 البسط

𝟑 − 𝒙 ≥ 𝟎   

−𝒙 ≥ −𝟑 ÷ −𝟏   
 𝒙 ≤ 𝟑 

 المقام 

𝒙 + 𝟏 > 𝟎  
  𝒙 > −𝟏 

3 -1 



 

 

MATH110

 
Ch1 

25 
             0507017098/0580535304ضيات واحصاء للمرحله الجامعيه محمد عمران ريا

𝒇(𝒙) =
𝟑𝟔 − 𝒙𝟐

𝒙 − 𝟓
 

Sol  

𝒙 − 𝟓 ≠ 𝟎    
𝒙 ≠ 𝟓     

  𝑫𝒇 = 𝑹− {𝟓}  = (−∞,𝟓) ∪ (𝟓,∞)     

 

13 

𝒇(𝒙) =
𝒙𝟐−𝟑

𝒙𝟐+𝟏
  

Sol  

𝒙𝟐 + 𝟏 ≠ 𝟎   

 𝒙𝟐 ≠        غيرحقيقى  𝟏−

𝑫𝒇 = 𝑹 

14 

𝒇(𝒙) =
𝟐 − ξ𝒙

ξ𝒙𝟐 + 𝟏
 

 Sol  

 

 

 

 
𝑫𝒇 = ሾ𝟎,∞) 

15 

𝒇(𝒙) =
𝒙 + |𝒙|

𝒙
 

Sol  

𝒙 ≠ 𝟎       
 𝑫𝒇 = 𝑹 − {𝟎}  = (−∞, 𝟎) ∪ (𝟎,∞) 

 لايجاد المدى نعد نتعريف القيمه المطلقه 

𝒙 = 𝟎 

 

 

 

 

 

 
𝑹𝒂𝒏𝒈 = 𝑹𝒇 = {𝟎, 𝟐} 

 

16 

 البسط 

𝒙 ≥ 𝟎 

 المقام 

𝒙𝟐 + 𝟏 > 𝟎 

   𝒙𝟐 >   غيرحقيقى 𝟏−

+ 
𝒙 + 𝒙

𝒙
=
𝟐𝒙

𝒙
= 𝟐 

- 
𝒙 − 𝒙

𝒙
=
𝟎

𝒙
= 𝟎 
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𝒇(𝒙) = {
𝒙         𝟎 ≤ 𝒙 ≤ 𝟐

𝟐 − 𝒙    𝟐 < 𝒙 ≤ 𝟔  
 

Sol  

𝑫𝒇 = ሾ𝟎, 𝟔ሿ 

 المدى 

𝒇(𝟎) = 𝟎   
 𝒇(𝟔) = 𝟐 − 𝟔 = −𝟒  
 𝑹𝒂𝒏𝒈 = 𝑹𝒇 = ሾ−𝟒, 𝟎ሿ 

17 

𝒇(𝒙) = |𝟑𝒙 − 𝟔| 
Sol  

𝑫𝒇 = 𝑹 = (−∞,∞) 

 المدى 

𝑹𝒂𝒏𝒈 = 𝑹𝒇 = 𝑹 = (−∞,∞) 

18 

𝒇(𝒙) = ξ𝟑 − 𝒙 + ξ𝟐 + 𝒙 

Sol  

 

 

 

 

 

 

 

 

 

 

𝑫𝒇 = (−∞,−𝟐ሿ  

 

 

 

 

 

 

 

 

19 

+ 

ξ𝟑 − 𝒙  
 𝟑 − 𝒙 ≥ 𝟎  

 −𝒙 ≥ −𝟑 ÷ −𝟏   
 𝒙 ≤ 𝟑 

ξ𝟐 + 𝒙  
 𝟐 + 𝒙 ≥ 𝟎  
𝒙 ≥ −𝟐 

3 -2 
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𝒇(𝒙) =
𝟏

ξ𝒙𝟐 − 𝟓𝒙
𝟒  

Sol  

𝒙𝟐 − 𝟓𝒙 ≥ 𝟎  
  𝒙𝟐 − 𝟓𝒙 = 𝟎 

  𝒙(𝒙 − 𝟓) = 𝟎 

 

 

 

 

 

 

 
𝑫𝒇 = (−∞,𝟎ሿ ∪ ሾ𝟓,∞) 

20 

𝒇(𝒙) =
𝒙 + 𝟏

𝟏 +
𝟏

𝒙 + 𝟏

 

Sol  

𝟏 +
𝟏

𝒙 + 𝟏
≠ 𝟎  

 
𝟏

𝒙 + 𝟏
≠ −𝟏  

𝒙 + 𝟏 ≠ −𝟏   
  𝒙 ≠ −𝟏 − 𝟏  
 𝒙 ≠ −𝟐  

𝑫𝒇 = 𝑹− {−𝟐} = (−∞,−𝟐) ∪ (−𝟐,∞) 

 

 

 

 

 

 

 

 

 

 

21 

𝒙 = 𝟎 𝒙 − 𝟓 = 𝟎 
  𝒙 = 𝟓 

5 0 + - + 
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𝒇(𝒙) = √𝟐 − ξ𝒙 

Sol  

 

 

 

 

 

 

 

 

 
𝑫𝒇 = ሾ𝟎, 𝟒ሿ 

 المدى 

𝒇(𝟎) = √𝟐 − ξ𝟎 = ξ𝟐    

      𝒇(𝟒) = √𝟐 − ξ𝟒 = ξ𝟐 − 𝟐 = 𝟎    

𝑹𝒂𝒏𝒈 = 𝑹𝒇 = ൣ𝟎,ξ𝟐] 

22 

𝒇(𝒙) = ඥ𝟏 − 𝒙𝟐 

Sol  

𝟏 − 𝒙𝟐 ≥ 𝟎    

−𝒙𝟐 ≥ −𝟏    ÷ −𝟏     

 𝒙𝟐 ≤    باخذ الجذر التربيعى  𝟏

|𝒙| ≤ 𝟏 

−𝟏 ≤ 𝒙 ≤ 𝟏   
𝑫𝒇 = ሾ−𝟏, 𝟏ሿ 

 المدى 

𝒇(−𝟏) = ඥ𝟏 − (−𝟏)𝟐 = ξ𝟏 − 𝟏 = 𝟎  

 𝒇(𝟏) = ඥ𝟏 − 𝟏𝟐 = ξ𝟏 − 𝟏 = 𝟎  

𝒇(𝟎) = ξ𝟏 − 𝟎 = ξ𝟏 = 𝟏 

𝑹𝒂𝒏𝒈 = 𝑹𝒇 = ሾ𝟎, 𝟏ሿ 

 

 

 

23 

ξ𝒙   
𝒙 ≥ 𝟎 

√𝟐 − ξ𝒙   

  𝟐 − ξ𝒙 ≥ 𝟎  

−ξ𝒙 ≥ −𝟐  ÷ −𝟏    

ξ𝒙 ≥ 𝟐   بالتربيع

 𝒙 ≤ 𝟒 

4 0 
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𝒇(𝒙) = ඥ𝒙𝟐 − 𝟐 

Sol  

𝒙𝟐 − 𝟐 ≥ 𝟎   

  𝒙𝟐 ≥ باخذ الجذر التربيعى   𝟐   

  |𝒙| ≥ ξ𝟐 

 

 

 
𝑫𝒇 = (−∞,−ξ𝟐] ∪ ൣξ𝟐 ,∞) 

 المدى 

𝒇൫ξ𝟐൯ = √(ξ𝟐 )𝟐 − 𝟐 = ξ𝟐 − 𝟐 = 𝟎   

   𝒇൫−ξ𝟐 ൯ = √(−ξ𝟐)𝟐 − 𝟐 = ξ𝟐 − 𝟐 = 𝟎  

  𝒇(𝟎) = ξ𝟎 − 𝟐  = ξ−𝟐 غير معرف = ∞  
𝑹𝒂𝒏𝒈 = 𝑹𝒇 = ሾ𝟎,∞) 

24 

𝒇(𝒙) = 𝟗 − 𝒙𝟐 

Sol  

𝑫𝒇 كثيرات حدود = 𝑹 = (−∞,∞) 

  المدى   
𝒇(∞) = 𝟗 −∞𝟐 = −∞   

 𝒇(−∞) = 𝟗 − (−∞)𝟐 = −∞  
  𝒇(𝟎) = 𝟗 − 𝟎 = 𝟗  

  𝑹𝒂𝒏𝒈 = 𝑹𝒇 = (−∞,𝟗ሿ 

 

25 

𝒇(𝒙) = 𝟐 − ξ𝒙 

Sol  

𝒙 ≥ 𝟎    𝑫𝒇 = ሾ𝟎,∞)  

   المدى  

𝒇(𝟎) = 𝟐 − ξ𝟎 = 𝟐  

  𝒇(∞) = 𝟐 − ξ∞ = 𝟐 −∞ = −∞   
 𝑹𝒂𝒏𝒈 = 𝑹𝒇 = (−∞, 𝟐ሿ 

 

 

 

 

26 

𝒙 ≥ ξ𝟐 𝒙 ≤ −ξ𝟐 
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𝒇(𝒙)
𝒙

|𝒙|
 

Sol 

|𝒙| ≠ 𝟎   
  𝒙 ≠ 𝟎    

   𝑫𝒇 = 𝑹− {𝟎}  = (−∞,𝟎) ∪ (𝟎,∞) 

 لايجاد المدى نعد تعريف القيمه المطلقه 

𝒙 = 𝟎 

 

 

 

 

 

 

 

 
𝑹𝒂𝒏𝒈 = 𝑹𝒇 = {−𝟏, 𝟏} 

 

 

 

 

 

28 

0 

+ 
𝒙

+𝒙
= 𝟏 

- 
𝒙

−𝒙
= −𝟏 
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Up  

Right 

Down 

Left 

x-a X+a 

y-a 

F(x) -a 

Y+a 

F(x)+a 

New function from old function  

Shifting 

On x-axis 

-right with     a    units   → x-a 

- left with   a units →x+a 

 On y-axis  

-up with a units   →y+a 

-Down with a units →y-a  
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vertical 

راسى 

strech 
by  c 

y=cf(x) 
نضرب 
الداله فى

c

compress 
by c 

y=
𝟏

𝒄
𝒇(𝒙)

ضرب الداله 

فى 
𝟏

𝒄
اوقسمه 

cالداله على 

horizonatal 

افقى 

strech by 

c y=f
𝟏

𝒄

استبدال كل
x  1ب/c

compress 
by c 
y=f(cx) 

 xنستبدل كل 
cب 

Reflecting

aboyt x-axis 

y=-f(x) 

1-نضرب الداله فى 

about y- axis 

y=f(-x)

 x-ب  xنستبدل كل 

Stretch and compress 

 التمدد والضغط
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Given the graph of 𝒚 = ξ𝒙 use transformation to graph  

𝒚 = ξ𝒙 − 𝟐 

Sol  

unite 2Shifted  down  

  

1 

𝒚 = ξ𝒙 − 𝟐 

sol  

unites 2shifted right   

 

2 

𝒚 = 𝟐ξ𝒙 

Sol  

units 2Strech vertically  

 

 
 

 

 

 

3 
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𝒚 = −ξ𝒙 

Sol  

Reflected about x- axis 

 

 
 

4 

𝒚 = ξ−𝒙 

Sol  

Reflected about y – axis 

 

 

 
 

 

 

5 
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Explain how each graph is obtained from the graph 𝒚 = 𝒇(𝒙) 
𝐲 = 𝐟(𝒙) + 𝟖 

Sol  

Shifted up 8 units 

1 

𝒚 = 𝒇(𝒙 + 𝟖) 
Sol 

Shifted left 8 units 

2 

𝒚 = 𝟖𝒇(𝒙) 
Sol  

Strech vertically 8 units 

 

3 

𝒚 = 𝒇(𝟖𝒙) 
Sol  

Compress horizonitally 8 units 

 
 

4 

𝒚 = −𝒇(𝒙) − 𝟏 
Sol  

Raflected about x- axis and then  shifted down 1 unit 

 
 

5 

𝒚 = 𝟖𝒇(
𝟏

𝟖
) 

Sol  

Strech horizonitally 8 units and then strech vertically 8 units 

 
 
 
 

6 
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If 𝒚 = 𝒙𝟐 given an equation for the new function if  
Shifted 3 units up words 
Sol  

𝒏𝒆𝒘 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏 = 𝒙𝟐 + 𝟑 

1 

Shifted 2 unites to right  
Sol  

𝒏𝒆𝒘 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏 = (𝒙 − 𝟐)𝟐 = 𝒙𝟐 − 𝟒𝒙 + 𝟒 

2 

Shifted 3 units to left  
Sol  

𝒏𝒆𝒘 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏 = (𝒙 + 𝟑)𝟐 = 𝒙𝟐 + 𝟔𝒙 + 𝟗 

3 

Shifted 4 units to down  

Sol  

𝒏𝒆𝒘 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏 = 𝒙𝟐 − 𝟒 

4 

If 𝒚 = 𝒙𝟐 − 𝟏 given an equation for the new function if  
Stretched vertically by a factor  3 

Sol  

𝒏𝒆𝒘𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏 = 𝟑(𝒙𝟐 − 𝟏) = 𝟑𝒙𝟐 − 𝟏 

1 

Compress vertically by a factor 2 

Sol  

𝒏𝒆𝒘 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏 =
𝟏

𝟐
(𝒙𝟐 − 𝟏) =

𝟏

𝟐
𝒙𝟐 −

𝟏

𝟐
 

2 

Stretch horizontally by a factor 4 

Sol  

𝒏𝒆𝒘 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏 = (
𝒙

𝟒
)𝟐 − 𝟏 =

𝒙𝟐

𝟏𝟔
− 𝟏 

 

3 

Compresses horizontally by a factor 5 

Sol  

𝒏𝒆𝒘 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏 = (𝟓𝒙)𝟐 − 𝟏 = 𝟐𝟓𝒙𝟐 − 𝟏 

4 

Reflect the graph about x-axis 

Sol  

𝒏𝒆𝒘 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏 = −(𝒙𝟐 − 𝟏) = −𝒙𝟐 + 𝟏 

5 

Reflect the graph about y-axis 
Sol  

𝒏𝒆𝒘 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏 = (−𝒙)𝟐 − 𝟏 = 𝒙𝟐 − 𝟏 

 

6 
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Combination of function  

 الدوال تركيب

Given two function 𝒇(𝒙) and 𝒈(𝒙) and their domains 

are 𝑫𝒇 and 𝑫𝒈  

1) ൫𝒇 + 𝒈൯(𝒙) = 𝒇(𝒙)+ 𝒈(𝒙) 

𝟐) ൫𝒇 − 𝒈൯(𝒙) = 𝒇(𝒙) − 𝒈(𝒙)  

3)൫𝒇. 𝒈൯(𝒙) = 𝒇(𝒙). 𝒈(𝒙) 

4) (
𝒇

𝒈
) (𝒙) =

𝒇(𝒙)

𝒈(𝒙)
 𝒔𝒖𝒄𝒉 𝒕𝒉𝒂𝒕 𝒈(𝒙) ≠ 𝟎 

 

Note 

* 𝑫𝒇+𝒈 = 𝑫𝒇−𝒈 = 𝑫𝒇.𝒈 = 𝑫𝒇 ∩ 𝑫𝒈 

* 𝑫𝒇/𝒈 = 𝑫𝒇 ∩ 𝑫𝒈 − ൛اصفار المقام ൟ 

  او مجال الدالة الناتجة من تركيب القسمة 
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If 𝒇(𝒙) = 𝒙𝟑 + 𝟐𝒙𝟐   and 𝒈(𝒙) = 𝟑𝒙𝟐 − 𝟏  

Find combination and their domain  

1) (𝐟 + 𝐠)(𝐱) 
sol  

(𝒇 + 𝒈)(𝒙) = 𝒙𝟑 + 𝟐𝒙𝟐 + 𝟑𝒙𝟐 − 𝟏 = 𝒙𝟑 + 𝟓𝒙𝟐 − 𝟏  
  𝑫𝒇+𝒈 = 𝑹 

 
2)(f-g)(x) 

Sol  

(𝒇 − 𝒈)(𝒙) = 𝒙𝟑 + 𝟐𝒙𝟐 − (𝟑𝒙𝟐 − 𝟏) 
= 𝒙𝟑 + 𝟐𝒙𝟐 − 𝟑𝒙𝟐 + 𝟏 = 𝒙𝟑 − 𝒙𝟐 + 𝟏   

  𝑫𝒇−𝒈 = 𝑹 

 

 
3) (f.g)(x) 

Sol  

(𝒇. 𝒈)(𝒙) = (𝒙𝟑 + 𝟐𝒙𝟐)(𝟑𝒙𝟐 − 𝟏) 
= 𝟑𝒙𝟓 − 𝒙𝟑 + 𝟔𝒙𝟒 − 𝟐𝒙𝟐 

= 𝟑𝒙𝟓 + 𝟔𝒙𝟒 − 𝒙𝟑 − 𝟐𝒙𝟐    
𝑫𝒇.𝒈 = 𝑹 

 
4) (f/g) (x)   

Sol  

(
𝒇

𝒈
) (𝒙) =

𝒙𝟑 + 𝟐𝒙𝟐

𝟑𝒙𝟐 − 𝟏
  

صفر  ≠         لايجاد المدى المقام
 𝟑𝒙𝟐 − 𝟏 ≠ 𝟎      

 𝟑𝒙𝟐 ≠ 𝟏  ÷ 𝟑      
𝟑𝒙𝟐

𝟑
≠
𝟏

𝟑
 

 𝒙𝟐 ≠
𝟏

𝟑
   باخذ الجذر   

 𝒙 ≠ ±√
𝟏

𝟑
          𝒙 ≠ ±

𝟏

ξ𝟑
         

    𝑫𝒇
𝒈

= 𝑹− {±
𝟏

ξ𝟑
} 

 

𝑫𝒇 = 𝑹    𝑫𝒈 = 𝑹 

 𝑫𝒇 ∩ 𝑫𝒈 = 𝑹    
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𝒇(𝒙) = ξ𝟑 − 𝒙                                    𝒈(𝒙) = ඥ𝒙𝟐 − 𝟏 
Find  

1) (f+g)(x) 

Sol  

(𝒇 + 𝒈)(𝒙) = ξ𝟑 − 𝒙 + ඥ𝒙𝟐 − 𝟏     
 𝑫𝒇+𝒈 = ሾ𝟑,∞) 

 
2)(f-g)(x) 

Sol  

(𝒇 − 𝒈)(𝒙) = ξ𝟑 − 𝒙 − ඥ𝒙𝟐 − 𝟏    
  𝑫𝒇−𝒈 = ሾ𝟑,∞) 

 

 
3) (f.g)(x)  

sol  

(𝒇. 𝒈)(𝒙) = ൫ξ𝟑 − 𝒙൯ (ඥ𝒙𝟐 − 𝟏) 

= ඥ(𝟑 − 𝒙)(𝒙𝟐 − 𝟏) 

= ඥ3𝑥2 − 3 − 𝑥3 + 𝑥 

= ඥ−𝑥3 + 3𝑥2 + 𝑥 − 3    
𝐷𝑓.𝑔 = ሾ3,∞) 

 
4) (f/g) (x)   

Sol  

(
𝒇

𝒈
) (𝒙) =

ξ𝟑 − 𝒙

ξ𝒙𝟐 − 𝟏
    

𝑫𝒇
𝒈

= ሾ𝟑,∞) 

 

 

 

 

 

 

 

 

𝑫𝒇     

 𝟑 − 𝒙 ≥ 𝟎  

−𝒙 ≥ −𝟑  ÷ −𝟏  

 
−𝒙

−𝟏
≤ −

𝟑

−𝟏
    

 𝒙 ≤ 𝟑    
 𝑫𝒈   

 𝒙𝟐 − 𝟏 ≥ 𝟎 

   𝒙𝟐 ≥   باخذ الجذر   𝟏

  |𝒙| ≥ 𝟏  

𝒙 ≥ 𝟏 𝒙 ≤ −𝟏 

3 1 -1 

𝑫𝒇 ∩ 𝑫𝒈 = ሾ𝟑,∞) 
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Sol  

𝑫𝒇 = 𝑹       𝑫𝒈 = 𝑹             𝑫𝒇 ∩ 𝑫𝒈 = 𝑹           

   𝟏)𝒇𝒐𝒈(𝒙) = 𝒇(𝒈(𝒙)) = 𝒇(𝒙 − 𝟑) = (𝒙 − 𝟑)𝟐 

= 𝒙𝟐 − 𝟔𝒙 + 𝟗    
 𝑫𝒇𝒐𝒈 = 𝑹    

 

 

 

 𝟐)𝒈𝒐𝒇(𝒙) = 𝒈(𝒇(𝒙)) = 𝒈(𝒙𝟐) 
= 𝒙𝟐 − 𝟑   
 𝑫𝒈𝒐𝒇 = 𝑹 

 

 

 

 

 

 

 

 

 

 

 

Composite function 

 تحصيل الدوال

- (FoG ) (x)  =f(g(x)) 

- (GoF)(x) =g(f(x) 

𝑫𝒇𝒐𝒈مجال الدالة الناتجة تقاطع مجال الدالة الثانية   =      𝐠(𝐱)  

𝑫𝒈𝒐𝒇الة الناتجة تقاطع مجال الدالة الثانية مجال الد =        𝒇(𝒙) 

 

Example  

If 𝒇(𝒙)=𝒙𝟐                    𝒈(𝒙) = 𝒙 − 𝟑 find  

1) fog(x)                         2) gof(x)      

And their domain  
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Sol  

𝑫𝒇     𝒙 ≥ 𝟎      

     𝑫𝒈     

    𝟐 − 𝒙 ≥ 𝟎                 − 𝒙 ≥ −𝟐   ÷ −𝟏    

     
−𝒙

−𝟏
≤
−𝟐

−𝟏
        𝒙 ≤ 𝟐    

 

 

 

 

 

𝟏)𝒇𝒐𝒈(𝒙) = 𝒇൫𝒈(𝒙)൯ = 𝒇൫ξ𝟐 − 𝒙൯ = √ξ𝟐 − 𝒙 = ξ𝟐 − 𝒙
𝟒

   

𝑫𝒇𝒐𝒈 = ሾ𝟎, 𝟐ሿ 

 

 

𝟐)𝒈𝒐𝒇(𝒙) = 𝒈൫𝒇(𝒙)൯ = 𝒈൫ξ𝒙൯ = √𝟐 − ξ𝒙      

   𝑫𝒈𝒐𝒇 = ሾ𝟎, 𝟐ሿ     

 

 

𝟑)𝒇𝒐𝒇(𝒙) = 𝒇൫𝒇(𝒙)൯ = 𝒇൫ξ𝒙൯ = √ξ𝒙 = ξ𝒙
𝟒

    

 𝑫𝒇𝒐𝒇 = ሾ𝟎,∞)   

 

 

 

   𝟒)𝒈𝒐𝒈(𝒙) = 𝒈൫𝒈(𝒙)൯ = 𝒈൫ξ𝟐 − 𝒙൯  = √𝟐 − ξ𝟐 − 𝒙    

    𝑫𝒈𝒐𝒈    

    𝟐 − 𝒙 ≥ 𝟎         

 −𝒙 ≥ −𝟐  ÷ −𝟏         

     
−𝒙

−𝟏
≤
−𝟐

−𝟏
        

    𝒙 ≤ 𝟐     

If 𝒇(𝒙) = ξ𝒙                             𝒈(𝒙) = ξ𝟐 − 𝒙 

Find each function and its domain  

1)fog        2)gof          3) fof             4)gog 

 

2 0 

𝑫𝒇 ∩ 𝑫𝒈 = ሾ𝟎, 𝟐ሿ 
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   𝟐 − ξ𝟐 − 𝒙  ≥ 𝟎      

                   −ξ𝟐 − 𝒙  ≥ −𝟐  ÷ −𝟏     

−ξ𝟐 − 𝒙

−𝟏
≤
−𝟐

−𝟏
                   

      ξ𝟐 − 𝒙 ≤    بالتربيع 𝟐

 𝟐 − 𝒙 ≥ 𝟒             
          −𝒙 ≥ 𝟒 − 𝟐      

−𝒙 ≥ 𝟐 ÷ −𝟏   

 
−𝒙

−𝟏
≤

𝟐

−𝟏
   

  𝒙 ≤ −𝟐  

 

 

 

 

 

 
𝐷𝑔𝑜𝑔 = (−∞,−2ሿ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 -2 
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Sol  

𝟏)𝒇𝒐𝒉𝒐𝒈 = 𝒇൫𝒉(𝒈)൯(𝒙) = 𝒇 (𝒉(𝒙𝟏𝟎)) = 𝒇(𝒙𝟏𝟎 + 𝟑)

=
𝒙𝟏𝟎 + 𝟑

𝒙𝟏𝟎 + 𝟑 + 𝟏
=
𝒙𝟏𝟎 + 𝟑

𝒙𝟏𝟎 + 𝟒
 

 

 

 

𝟐)𝒇𝒐𝒈𝒐𝒉 = 𝒇൫𝒈(𝒉)൯(𝒙) = 𝒇൫𝒈(𝒙 + 𝟑)൯ = 𝒇ሾ(𝒙 + 𝟑)𝟏𝟎ሿ

=
(𝒙 + 𝟑)𝟏𝟎

(𝒙 + 𝟑)𝟏𝟎 + 𝟏
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

If  

𝒇(𝒙) =
𝒙

𝒙 + 𝟏
            𝒈(𝒙) = 𝒙𝟏𝟎             𝒉(𝒙) = 𝒙 + 𝟑 

Find  

1)fohog                                 2) fogoh  
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6 5 4 3 2 1 x 

5 2 2 4 1 3 F(x) 

3 2 1 2 3 6 G(x) 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Use the table to evaluate each expression  

2) g(f(1))=g(3)=2 1) f(g(1))=f(6)=5 

4) (gof)(3)=g(f(3))=g(4)=1 3) g(g(1))=g(6)=3 

6)(fog)(6)=f(g(6))=f(3)=4 5) f(f(1))=f(3)=4 

Use the graph of f and g to evaluate 

1)f(g(2)) =f(4)=1                                   2) g(f(0))=g(0)=2 

3) (fog) (0)=f(g(0))=f(2)=-2                    4) gof (6)=g(f(6))=g(4)=3 

5) (gog)(-2)=g(g(-2))=g(0)=2                   6) (fof)(4)=f(f(4))=f(1)=-1 
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Find fog ,gof , fof and gog        

And their domain if  

𝟏)𝒇(𝒙) = 𝟏 − 𝟑𝒙                         𝒈(𝒙) = 𝒄𝒐𝒔𝒙          

Sol  
𝑫𝒇 = 𝑹       𝑫𝒈 = 𝑹       𝑫𝒇 ∩ 𝑫𝒈 = 𝑹             

−𝒇𝒐𝒈(𝒙) = 𝒇 (𝒈(𝒙)) = 𝒇(𝒄𝒐𝒔𝒙) = 𝟏 − 𝟑𝒄𝒐𝒔𝒙     

𝑫𝒇𝒐𝒈 = 𝑹    

 

 

 −𝒈𝒐𝒇(𝒙) = 𝒈(𝒇(𝒙)) = 𝒈(𝟏 − 𝟑𝒙) = 𝒄𝒐𝒔 (𝟏 − 𝟑𝒙)    

 𝑫𝒈𝒐𝒇 = 𝑹     

 

 

−𝒇𝒐𝒇(𝒙) = 𝒇 (𝒇(𝒙)) = 𝒇(𝟏 − 𝟑𝒙) = 𝟏 − 𝟑(𝟏 − 𝟑𝒙) = 𝟏 − 𝟑 + 𝟗𝒙

= −𝟐 + 𝟗𝒙   
 𝑫𝒇𝒐𝒇 = 𝑹   

 

 

 −𝒈𝒐𝒈(𝒙) = 𝒈(𝒈(𝒙)) = 𝒈(𝒄𝒐𝒔 𝒙) = 𝒄𝒐𝒔 (𝒄𝒐𝒔𝒙)   

𝑫𝒈𝒐𝒈 = 𝑹 
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𝟐)𝒇(𝒙) = ξ𝒙                       𝒈(𝒙) = 𝒙𝟐                  
Sol  

𝑫𝒇     𝒙 ≥ 𝟎      𝑫𝒇 = ሾ𝟎,∞)        

𝑫𝒈 = 𝑹     

 𝑫𝒇 ∩ 𝑫𝒈 = ሾ𝟎,∞)     

−𝒇𝒐𝒈(𝒙) = 𝒇൫𝒈(𝒙)൯ = 𝒇(𝒙𝟐) = ඥ𝒙𝟐  = 𝒙   

 𝑫𝒇𝒐𝒈 = ሾ𝟎,∞)    

 

 

−𝒈𝒐𝒇(𝒙) = 𝒈൫𝒇(𝒙)൯ = 𝒈൫ξ𝒙 ൯ = (ξ𝒙 )𝟐 = 𝒙   

  𝑫𝒈𝒐𝒇 = ሾ𝟎,∞)    

 

 

 −𝒇𝒐𝒇(𝒙) = 𝒇൫𝒇(𝒙)൯ = 𝒇൫ξ𝒙൯ = √ξ𝒙 = ξ𝒙
𝟒

     

  𝑫𝒇𝒐𝒇 = ሾ𝟎,∞)   

 

 

 −𝒈𝒐𝒈(𝒙) = 𝒈൫𝒈(𝒙)൯ = 𝒈(𝒙𝟐) = (𝒙𝟐)𝟐 = 𝒙𝟒 

   𝑫𝒈𝒐𝒈 = 𝑹    
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1.1 

Real Numbers and the Real Line 
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1.2 

Lines, Circles and Parabolas 
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1.3 

Functions and Their Graphs 
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1.4 

Identifying Functions;  

Mathematical Models 
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1.5 

Combining Functions;  

Shifting and Scaling Graphs 
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1.6 

Trigonometric Functions  
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1.7 

Graphing with  

Calculators and Computers  
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Workshop Solutions to Section 2.5 

How to find the domain and range of the exponential function           ? 

1- If                 where   and   are positive constants, then 

           and                

2- If                  where   and   are positive constants, then 

           and                 

3- If                 where   and   are positive constants, then 

           and                

4- If                  where   and   are positive constants, then 

           and                 

1)  Find the domain of the function            . 
Solution:  
From Step (1) above, we deduce that  

     

2)  Find the range of the function            . 
Solution:  
From Step (1) above, we deduce that  

         

3)  Find the domain of the function              . 
Solution:  
From Step (1) above, we deduce that  

     

4)  Find the range of the function              . 
Solution:  
From Step (1) above, we deduce that  

          

5)  Find the domain of the function              . 
Solution:  
From Step (2) above, we deduce that  

     

6)  Find the range of the function              . 
Solution:  
From Step (2) above, we deduce that  

          

7)  Find the domain of the function               . 
Solution:  
From Step (1) above, we deduce that  

     

8)  Find the range of the function               . 
Solution:  
From Step (1) above, we deduce that  

         

9)  Find the domain of the function            . 
Solution:  
From Step (3) above, we deduce that  

     

10)  Find the range of the function            . 
Solution:  
From Step (3) above, we deduce that  

         

11)  Find the domain of the function              . 
Solution:  
From Step (3) above, we deduce that  

     

12)  Find the range of the function              . 
Solution:  
From Step (3) above, we deduce that  

          

13)  Find the domain of the function              . 
Solution:  
From Step (3) above, we deduce that  

     

14)  Find the domain of the function         
 

     
. 

Solution:  
        is defined when          

                       
        

            



15)  Find the domain of the function         
 

     
  . 

Solution:  
        is defined when          . 
But there is no value of   makes        . Therefore, 

     

16)  Find the domain of the function              . 
Solution:  
        is defined when          . 
But        always. Therefore, 

     

17)  If           , then     
Solution:  

         
             

           
         
       

         

     
 

 
 

18)  If           , then     
Solution:  

         
             

           
         
       

         

      
 

 
 

19)  If            , then     
Solution:  

          
             

           
         
       

         

     
 

 
 

20)  If            , then     
Solution:  

          
             

           
         
       

         

     
 

 
 

21)  If              , then     
Solution:  

            

           
         
       

         

     
 

 
 

22)  If              , then     
Solution:  

            

           
         
       

         

     
 

 
 

 



Workshop Solutions to Sections 2.1 and 2.2 

1)  Find the domain of the function            . 
Solution: 
Since      is a polynomial, then 

            

 

Note: The domain of any polynomial is   . 

2)  Find the range of the function            . 
Solution: 

          

 

3)  Find the domain of the function            . 
Solution: 
Since      is a polynomial, then 

            

 

4)  Find the range of the function            . 
Solution: 
Since      is a polynomial of degree one (     is of an odd 
degree), then 

            

5)  Find the domain of the function               . 
Solution: 
Since      is a polynomial, then 

            

6)  Find the domain of the function                . 
Solution: 
Since      is a polynomial, then 

            

7)  Find the domain of the function         . 
Solution: 
Since      is a polynomial, then 

            

8)  Find the range of the function         . 
Solution: 

       

9)  Find the domain of the function             . 
Solution: 
Since      is an absolute value of a polynomial, then 

            

 

Note: The domain of an absolute value of any polynomial  

               is   . 

10)  Find the domain of the function             . 
Solution: 
Since      is an absolute value of a polynomial, then 

            

 

11)  Find the domain of the function           . 
Solution: 
Since      is an absolute value of a polynomial, then 

            

12)  Find the range of the function           . 
Solution: 

         

 
Note: The range of an absolute value of any polynomial  

               is always       . 

13)  Find the domain of the function              . 
Solution: 
Since      is an absolute value of a polynomial, then 

            

14)  Find the domain of the function              . 
Solution: 
Since      is an absolute value of a polynomial, then 

            

15)  Find the domain of the function  

     
   

   
 

Solution: 
     is defined when               . So, 

                      

16)  Find the domain of the function  

     
   

   
 

Solution: 
     is defined when                . So, 

                         

 
 
 
 
 

 
 
 
 
 



17)  Find the domain of the function  

     
   

    
 

Solution: 
     is defined when                     . 
So, 

                                 

 

18)  Find the domain of the function  

     
   

       
 

Solution: 
     is defined when            
                                  .  So, 
 

                              

19)  Find the domain of the function  

     
   

      
 

Solution: 
     is defined when           
                                   .  So, 
 

                                 

20)  Find the domain of the function  

     
   

    
 

Solution: 
     is defined when         but for any value   the 
denominator        cannot be 0.  So,  
 

            

21)  Find the domain of the function  

         
 

 
Solution: 

            

 

Note: The domain of an odd root of any polynomial  

               is   . 

22)  Find the domain of the function  

          
Solution: 
     is defined when                 because      
is an even root.  So, 

         

 

23)  Find the domain of the function  

          
Solution: 
     is defined when                        
because      is an even root.  So, 

          

24)  Find the domain of the function  

          
Solution: 
     is defined when                  because 
     is an even root.  So, 

          

25)  Find the domain of the function  

         
Solution: 
     is defined when               because      is 
an even root.  So, 

          

26)  Find the range of the function  

         
Solution: 

         

 

Note: The range of an even root is always    . 

27)  Find the domain of the function  

           
Solution: 
     is defined when                   

                                     .  
So, 

          

28)  Find the domain of the function  

     
   

    
 

Solution: 
     is defined when                .  So, 

         

 

29)  Find the domain of the function  

     
   

     
 

Solution: 
     is defined when                   

                                  .  
So, 

          

30)  Find the domain of the function  

           
Solution: 
     is defined when                 

                                             .  
So, 

                 



31)  Find the range of the function  

           
Solution: 

         

 

32)  Find the domain of the function  

     
   

     
 

Solution: 
     is defined when                 

                                               .  
So, 

                 

33)  Find the domain of the function  

           
Solution: 
     is defined when          but it is always true for 
any value   .  So, 

     

 

34)  Find the domain of the function  

           
 

 
Solution: 
     is defined when                   

                                             .  
So, 

                 

35)  Find the domain of the function  

           
 

 
Solution: 
     is defined when                     

                                     .  
So, 

          

 

36)  Find the range of the function  

            
Solution: 
We know that      is defined when           

                               
                            .  So, 

          

Using      we find the outputs vary from     to    .  Hence,   

         

37)  Find the domain of the function  

     
     

 
 

Solution: 
     is defined when     .  So,   

                      

 

38)  Find the domain of the function  

       
 

 
     

       

  

Solution: 
It is clear from the definition of the function       that 

            

39)  Find the domain of the function  

     
    

     
 

Solution: 
           is defined when   
1-                          

2-          but this is always true for all       
                  .    

Hence, 
                            

40)  Find the domain of the function  

               
Solution: 
           is defined when   
1-                             

2-                                 

Hence, 
                                  

 

41)  The function                 is a polynomial  
        function. 

42)  The function                 is a cubic function. 

43)  The function               is a quadratic  
        function. 

44)  The function             is a linear function. 

45)  The function           is a power function. 46)  The function       
    

    
  is a rational function. 

47)  The function       
   

   
  is a rational function and we 

        can say it is an algebraic function as well. 

48)  The function             is a trigonometric function. 



49)  The function           is a natural exponential  
        function. 

50)  The function           is a general exponential  
        function. 

51)  The function                is an algebraic   
         function. 

52)  The function           is a constant function. 

53)  The function              is a general logarithmic 
        function. 

54)  The function            is a natural logarithmic  
        function. 

55)  The function                 is  
Solution: 
                                   

Hence, 
        is an even function. 

56)  The function             is  
Solution: 

                        
Hence, 
        is an even function. 

57)  The function             is  
Solution: 

                        
                                                             
Hence, 
        is an odd function. 
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Hence, 
        is neither even nor odd. 
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Hence, 
        is neither even nor odd. 
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Hence, 
        is an even function. 

 

61)  The function              is  
Solution: 

                          
Hence, 
        is an even function. 

62)  The function          is  
Solution: 
Since the graph of the constant function     is symmetric 
about the        , then 
             is an even function. 

63)  The function       
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Hence, 
        is neither even nor odd. 
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Hence, 
        is an even function. 
 

65)  The function             is  
Solution: 

                        
Hence, 
        is an even function. 
 

66)  The function            is  
Solution: 

         
 

  
 

      
 

     
 

 

  
      

Hence,          is an even function. 

 
 
 
 

 
 
 
 



67)  The function                is  
Solution: 
                               
                                                                       
Hence, 
        is neither even nor odd. 
 

68)  The function          
 

       is  
Solution: 

            
 

                 
 

      

      
 

              

Hence, 
        is an odd function. 

69)  The function          is  
Solution: 
Since the graph of the constant function     is symmetric 
about the        , then 
  
       is an even function. 
 

70)  The function       
    

    
  is  

Solution: 

      
       

       
 
     

     
  

    

     
 

Hence, 
        is neither even nor odd. 

71)  The function       
    

    
  is  

Solution: 

      
       

       
 

    

     
  

    

    
 

Hence, 
        is neither even nor odd. 

72)  The function                 is  
Solution: 
                                   

Hence, 
        is an even function. 
 

73)  The function           is increasing on      .  74)  The function           is decreasing on       .  

75)  The function           is increasing on       . 76)  The function           is not decreasing at all. 

77)  The function           is increasing on      . 78)  The function           is not decreasing at all. 

79)  The function       
 

 
  is not increasing at all. 80)  The function       

 

 
  is decreasing on       . 

 




























































































