
 

 



 

 

 

 

 

 

 



 

 

 

 

 



 

 

 

1.8.4 Trigonometric Functions 

 

The six basic trigonometric functions are  

 

Sine          sin x = a/c  

Cosine     cos x = b/c  

Tangent   tan x = a/b = sin x/cos x       

 

Cotangent   cot x = b/a = cos x/sin x  

Secant        sec x = c/b = 1/cos x  

Cosecant    csc x = c/a = 1/sin x 

 

❖ Identifies  

 



-  The graphs of the sine, cosine and tangent functions are shown in 

Figure 1.20. 

 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

 

 

 

 

Figure 1 .20

 



 

 

 

 

❖ Hyperbolic Functions 

 
 

 



 

 

1.8.5 Exponential Functions 

Exponential functions formula is                           

                 𝑓(𝑥) = 𝑎𝑥,       where  𝑎 > 0  and 𝑎 ≠ 1,  𝑎 = constant value  

- Domain (−∞, ∞) and range (0, ∞) . 

- In fact, natural exponential function (ex ) , where e is constant number, 

e =2.71828 

- An exponential function never assumes the value 0 , as shown in 

Figure 1.21. 

 

 

 

 

Figure 1 .21

 

 

 

 

 

 

 

 

 

 



 
 

 
Example : We illustrate the flowing functions using the rules for  

exponents 

 

 

 



 

1.8.6 Logarithmic Functions 

             The functions describe as 

             𝑓(𝑥) = log𝑎𝑥      where  𝑎 ≠ 1 ,is a positive constant  

 

- It is the inverse functions of the exponential functions 

- In each case the domain is (0, ∞) and the range is (−∞, ∞) . as 

shown in  Figure 1.19. 

 
 

 

 

❖ NATURAL LOGARITHMS  

The logarithm with base is called the natural logarithm and has a special 

notation: 

 

 

 
 

 

 

 

 

 

 

 

 

 

Figure 1 .19

 



 
 

Example: Classify the following functions as one 

of the types of functions that  we have discussed. 

 

 

 
 

1.8.7 Algebra of functions  

 

Let f is a function of x then we get f(x) and g is a function of x also we 

get g(x)  

                                                                 

Df is the domain of f(x)  

Dg is the domain of g(x)  

Then:  

f+g = f(x) + g(x) and Df ∩ Dg  

f – g = f(x) - g(x)  

f.g = f(x) . g(x)  

and the domain is as same before  

𝑥 𝑦 = 𝑙𝑛𝑥 

0 ∞ 

1 0 

2 0.693 

3 1.098 

4 1.386 

5 1.609 

−1 ∞ 

0.9 −0.105 

0.5 −0.693 

0.2 −1.609 

0. 1 −2.302 



if f/g then Df ∩ Dg but g(x) ≠ 0  

if g/f then Dg ∩ Df but f(x) ≠ 0  

and Dfog = {x: x ∈ Dg, g(x) ∈ Df}  

where      fog(x) = f(g(x))            also called the composition of  f 

and g  

Example: Find fog and gof  if   𝒇(x)= √1 − 𝑥  and g(x)= √5 + 𝑥    
Solution:-  

(fog)x= f(g(x)) = f(√5 + 𝑥 )  = √1 − √5 + 𝑥      
(1-x) ≥ 0 then x ≤ 1 Df: x≤1  

5+x ≥ 0 then x ≥ -5 Dg: x≥-5  

D fog = {x: x ≥ -5, √5 + 𝑥  ≤1} = {x: -5 ≤ x ≤-4} 

 

 

Example: If 𝑓(𝑥) = √𝑥 and 𝑔(𝑥) = √1 − 𝑥 

Find: 

𝑓 + 𝑔, f‐g, g‐f, 𝑓𝑜𝑔, 𝑓/𝑔, 𝑔/𝑓 then graph 𝑓𝑜𝑔 and also 𝑓 + 𝑔. Solution 

𝑓(𝑥) = √𝑥  domain  𝑥 ≥ 0 𝑔(𝑥) = √1 − 𝑥 domain 𝑥 ≤ 1 

𝑓 + 𝑔 = (𝑓 + 𝑔)𝑥 = √𝑥 + √1 − 𝑥                           domain 0 ≤ 𝑥 ≤ 1 or 

[0,1] f‐g = √𝑥 − √1 − 𝑥                                               domain 0 ≤ 𝑥 ≤ 1 

g‐f = √1 − 𝑥 − √𝑥                                              domain 0 ≤ 𝑥 ≤ 1 

𝑓𝑜𝑔 = 𝑓(𝑥)𝑔(𝑥) = 𝑓(𝑔(𝑥)) = 𝑓(√1 − 𝑥) = √√1 − 𝑥 = 4√1 − 𝑥  domain 

(−∞, 1] (why?) 

𝑓/𝑔 = 𝑓(𝑥)/𝑔(𝑥) = √
𝑥

1−𝑥
                                         domain (−∞, 1] 

 

  𝑔/𝑓 = 𝑔(𝑥)/𝑓(𝑥) = √
1−𝑥

𝑥
                                       domain (0,1] 
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