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Section 1.2 – Mathematical Models: A Catalog of Essential Functions 

المجال    Functionsالدوال    - وتسمى  مدخلات  مجموعة  بين  تسمى  domainعلاقة  مخرجات  ومجموعة   ،

 rangeالمدى 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

- Linear functions (1/8) الدوال الخطية: 

𝑦 = 𝑓(𝑥) = 𝑚𝑥 + 𝑏 

 

 

𝒙 𝒚 = 𝒇(𝒙) = 𝟑𝒙 − 𝟐 

𝟏. 𝟎 1.0 

𝟏. 𝟏 1.3 

𝟏. 𝟐 1.6 

𝟏. 𝟑 1.9 

𝟏. 𝟒 2.2 

𝟏. 𝟓 2.5 
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- Polynomials (2/8) الحدوديات، أو كثيرة الحدود: 

𝑃(𝑥) = 𝑎𝑛𝑥𝑛 + 𝑎𝑛−1𝑥𝑛−1 + ⋯ + 𝑎2𝑥2 + 𝑎1𝑥 + 𝑎0 

 

Domain: ℝ = (−∞, ∞) 

 

Example 

𝑃(𝑥) = 2𝑥6 − 𝑥4 +
2

5
𝑥3 + √2 

 

 

 

 

Example 

𝑃(𝑥) = 𝑎𝑥3 + 𝑏𝑥2 + 𝑐𝑥 + 𝑑, 𝑎 ≠ 0 

 

 

 

 

 

 

 

 

 

Example 

𝑃(𝑥) = 𝑎𝑥2 + 𝑏𝑥 + 𝑐, 𝑎 ≠ 0 

 

 

 
 
 
 
 
 
 

 

 

 

 تذكر

𝑥 =
−𝑏 ± √𝑏2 − 4𝑎𝑐

2𝑎
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- Power functions (3/8) دوال القوى: 

𝑓(𝑥) = 𝑥𝑎 

 

𝑎 = 𝑛 

 

 

 

Domain: ℝ = (−∞, ∞) 

𝑎 = 1/𝑛 

 

 

 

Domain: 

𝑛 even ➔  

𝑛 odd ➔  

𝑎 = −1 

 

 

 

Domain: ℝ/{0} 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

- Rational functions (4/8) الدوال النسبية: 

𝑓(𝑥) =
𝑃(𝑥)

𝑄(𝑥)
 

Domain: ℝ/{zeros of the denominator} 

 

 

 

 

 

 

Example 1 

Find the domain of the function 𝑓(𝑥) = 
2𝑥4−𝑥2+1

𝑥2−4
 

Solution 
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- Algebraic functions (5/8): 

بالجمع   كثر  أ أو  دالتين  تركيب  من  تتكون  الطرح  additionدالة   ،subtraction  الضرب  ،multiplication  ،

 taking rootsالقسمة، والوضع تحت الجذور 

𝑓(𝑥) = √𝑥2 + 1 𝑔(𝑥) =
𝑥4−16𝑥2

𝑥+√𝑥
+ (𝑥 − 2)√𝑥 + 1

3
 

 

 

 

 

 

 

 

 

 

 

 

 تذكر

 خصائص الجذور

ඨ
𝑥

𝑦
=

√𝑥

ඥ𝑦
 

 

ඥ𝑥𝑦 = √𝑥 ∙ ඥ𝑦 

 

ඥ𝑥 + 𝑦 ≠ √𝑥 + ඥ𝑦 

 

ඥ𝑥2 = ȁ𝑥ȁ = ൝
𝑥    if    𝑥 ≥ 0

⬚
−𝑥   if    𝑥 < 0

 

ضرب والقسمةخصائص ال  

𝑎(𝑏 + 𝑐) = 𝑎𝑏 + 𝑎𝑐 

 

𝑎+𝑏

𝑐
=

𝑎

𝑐
+

𝑏

𝑐
,    𝑐 ≠ 0 

 

𝑎

𝑐 + 𝑏
≠

𝑎

𝑐
+

𝑎

𝑏
 

 

𝑎

𝑏
±

𝑐

𝑑
=

𝑎𝑑 ± 𝑐𝑏

𝑏𝑑
 

 

𝑎
𝑏
𝑐
𝑑

=
𝑎

𝑏
÷

𝑐

𝑑
=

𝑎

𝑏
∙

𝑑

𝑐
=

𝑎𝑑

𝑏𝑐
 

 

Example 2 

Find the domain of the function. 

(a) 𝑓(𝑥) = √𝑥2 + 1    (b) 𝑔(𝑥) =
𝑥4−16𝑥2

𝑥+√𝑥
+ (𝑥 − 2)√𝑥 + 1

3
 

 

Solution 
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- Trigonometric functions  (6/8) الدوال المثلثية: 

 Domain Range 

𝐬𝐢𝐧(𝒙) ℝ = (−∞, ∞) [−1,1] 

𝐜𝐨𝐬(𝒙) ℝ = (−∞, ∞) [−1,1] 

𝐭𝐚𝐧(𝒙) (−
𝜋

2
,
𝜋

2
) ℝ = (−∞, ∞) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 تذكر

sin 𝜃 = 
𝑦

𝑟
=

𝑜𝑝𝑝

ℎ𝑦𝑝
  csc 𝜃 = 

1

sin 𝜃
=

𝑟

𝑦
 

cos 𝜃 = 
𝑥

𝑟
=

𝑎𝑑𝑗

ℎ𝑦𝑝
  sec 𝜃 = 

1

cos 𝜃
=

𝑟

𝑥
 

tan 𝜃 = 
𝑦

𝑥
=

𝑜𝑝𝑝

𝑎𝑑𝑗
  cot 𝜃 = 

1

tan 𝜃
=

𝑥

𝑦
 

 

sin(𝑥 + 2𝜋) = sin(𝑥), ∀𝑥 

cos(𝑥 + 2𝜋) = cos(𝑥), ∀𝑥 

tan(𝑥 + 𝜋) = tan(𝑥),  ∀𝑥 

𝑥 

𝑦 

𝜃 
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 تذكر

Identities: 

sin2 𝜃 + cos2 𝜃 = 1 

tan2 𝜃 + 1 = sec2 𝜃 

1 + cot2 𝜃 = csc2 𝜃 

sin(𝛼 ± 𝛽) = sin 𝛼 cos 𝛽 ± cos 𝛼 sin 𝛽 

cos(𝛼 ± 𝛽) = cos 𝛼 cos 𝛽 ∓ sin 𝛼 sin 𝛽 

sin(2𝜃) = 2 sin 𝜃 cos 𝜃 

cos(2𝜃) = cos2 𝜃 − sin2 𝜃 

    = 2 cos2 𝜃 − 1 

    = 1 − sin2 𝜃 

 

 

𝜃 sin 𝜃 cos 𝜃 tan 𝜃 

0 0 1 0 

30° 
𝜋

6
 

1

2
 

√3

2
 

√3

3
 

45° 
𝜋

4
 √2

2
 

√2

2
 1 

60° 
𝜋

3
 √3

2
 

1

2
 √3 

90° 
𝜋

2
 1 0 DNE 

180° 𝜋 0 −1 0 

270° 
3𝜋

2
 −1 0 DNE 

360° 2𝜋 0 1 0 

 

𝑦 

0 

90° =
𝜋

2
 

180° = 𝜋 

270° =
3𝜋

2
 

360° = 2𝜋 

𝑥 

All Sine 

Tan Cosine 

radians degrees 

×
𝜋

180
 

×
180

𝜋
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- Exponential functions (7/8) الدوال الأسية: 

𝑓(𝑥) = 𝑦 = 𝑎𝑥  

 

 

𝑎 > 1 

 

 

 

 

 

 

 

 

 

Domain: ℝ 

Range: (0, ∞) 

0 < 𝑎 < 1 

 

Domain: ℝ 

Range: (0, ∞) 

 

 

 

 

 

 

- Logarithmic functions (8/8) الدوال اللوغاريتمية: 

𝑓(𝑥) = log𝑎 𝑥 = 
ln 𝑥

ln 𝑎
, 𝑎 ≠ 1 

𝐷𝑓: (0, ∞) 

𝑅𝑓: ℝ = (−∞, ∞) 
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Example 3 

Classify the following functions as one of the types of functions that we have discussed. 

(a) 𝑓(𝑥) = 5𝑥     (b) 𝑔(𝑥) = 𝑥5 

(c) ℎ(𝑥) =
1+𝑥

1−√𝑥
    (d) 𝑢(𝑡) = 1 − 𝑡 + 5𝑡4 

Solution 
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Problems 

- Classify each function as a power function, root function, polynomial (state 

its degree), rational function, algebraic function, trigonometric function, 

exponential function, or logarithmic function. 

(a) 𝒇(𝒙) = 𝐥𝐨𝐠𝟐 𝒙 

 

 

(b) 𝒈(𝒙) = √𝒙
𝟒

 

 

 

(c) 𝒉(𝒙) =
𝟐𝒙𝟑

𝟏−𝒙𝟐
 

 

 

(d) 𝒖(𝒕) = 𝟏 − 𝟏. 𝟏𝒕 + 𝟐. 𝟓𝟒𝒕𝟐 

 

 

(e) 𝒗(𝒕) = 𝟓𝒕 

 

 

(f) 𝒘(𝜽) = 𝐬𝐢𝐧 𝜽 𝐜𝐨𝐬𝟐 𝜽 
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- Find the domain of the function. 

𝒈(𝒙) =
𝟏

𝟏 − 𝐭𝐚𝐧 𝒙
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- Find expressions for the quadratic functions whose graphs are shown. 

(a) 

 

 

 

 

 

 

 

 

 

(b) 

 

 


