
2 
 

 LARBI BEN M’HIDI OUM EL BOUAGHI UNIVERSITY 
INSTITUT OF APPLIED SCIENCES AND TECHNIQUES   

 
Module : ALGEBRA1 L1 IE + RT:  S1  Duration: 1h30 14/01/2026 
 

 

Solution 1:  

1. Moduli 

The modulus of 𝑢 is ∣ 𝑢 ∣= √1ଶ + 1ଶ = √2. 

The modulus of 𝑣 is ∣ 𝑣 ∣= ට(−1)ଶ + (√3)ଶ = √1 + 3 = 2 

2. Arguments 

The argument of 𝑢 

 

The argument of 𝑢 is 𝜋/4.  (first quadrant). 

The argument of 𝑣 

 

The argument of 𝑢 is 𝜋/4 (second quadrant). 

3. Cube Roots of 𝑢 

We seek the complex solutions of 𝑧³ =  𝑢 ⇒ √2 ቀ𝑐𝑜𝑠
గ

ସ
+ 𝑖 sin

గ

ସ
ቁ = 𝑆ଷ (cos 3𝜃 + 𝑖 sin 3𝜃) 

 

The modulus of each cube root is    𝑆ଷ  = √2 = 2
భ

మ ⇒ 𝑆 = 2
భ

ల  or  𝑆 = √2
ల  

The arguments are   3𝑎𝑟𝑔(𝑧) = 3𝜃 =
గ

ସ
+ 2𝜋𝑘, 𝑘 ∈ ℤ ⇒ 𝜃௞ =

గ

ଵଶ
+

ଶగ

ଷ
𝑘, 𝑘 = 0,1,2  

𝜃௞ =

⎩
⎪
⎨

⎪
⎧

𝜋

12
, 𝑘 = 0 (𝑓𝑖𝑟𝑠𝑡 𝑞𝑢𝑎𝑑𝑟𝑎𝑛𝑡)

9𝜋

12
=

3𝜋

4
, 𝑘 = 1 (𝑆𝑒𝑐𝑜𝑛𝑑 𝑞𝑢𝑎𝑑𝑟𝑎𝑛𝑡)

17𝜋

12
= 𝜋 +

5𝜋

12
 (𝑇ℎ𝑖𝑟𝑑 𝑞𝑢𝑎𝑑𝑟𝑎𝑛𝑡) 𝑘 = 2

 

Hence the arguments of z (the cube roots of 𝑢) are:  
గ

ଵଶ
, 

ଷగ

ସ
 and 

ି଻గ

ଵଶ
 (in principal range)  

4. Modulus and Argument of 
௨ 

௩
 

The modulus is ቚ
௨ 

௩
ቚ= 

|௨| 

|௩|
 = √

ଶ 

ଶ
 

An argument  
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𝐴𝑟𝑔(
௨ 

௩
) = 𝑎𝑟𝑔(𝑢) − 𝑎𝑟𝑔(𝑣) =

గ

ସ
−

ଶగ

ଷ
 = −

ହగ

ଵଶ
 

 

5. Trigonometric Values 

We have 

 

Thus 

 

Solution 2:  

 

Solution 3: 

A. 
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B. We know that 

 

Solution4: 

 𝑎𝑅𝑏 ⇔  𝑎 −  𝑏 is an even integer, 𝑎, 𝑏 ∈  𝐼 

 𝑎 −  𝑎 =  0 (even integer) 

∴ (a, a) ∈ ℛ, ∀ a ∈ I 

∴ R is reflexive relation. 

 Let (𝑎, 𝑏)  ∈  ℛ ⇒ (a − b) is an even integer. 

⇒  −(𝑏 −  𝑎) is an even integer. 

⇒  (𝑏 −  𝑎) is an even integer. 

⇒  (𝑏, 𝑎)  ∈  ℛ 

∴ R is symmetric relation. 

 Now, let (𝑎, 𝑏)  ∈ ℛ and (𝑏, 𝑐)  ∈ ℛ 

Then, (𝑎 −  𝑏) is an even integer and (𝑏 −  𝑐) is an even integer. 

So, let 

𝑎 −  𝑏 =  2𝑥₁, 𝑥₁ ∈  𝐼 

and 

𝑏 −  𝑐 =  2𝑥₂, 𝑥₂ ∈  𝐼 

∴  (𝑎 −  𝑏)  +  (𝑏 −  𝑐)  =  2(𝑥₁ +  𝑥₂) 

⇒  (𝑎 −  𝑐)  =  2(𝑥₁ +  𝑥₂)  ⇒  𝑎 −  𝑐 =  2𝑥₃ 

∴  (𝑎 −  𝑐) 𝑖𝑠 𝑎𝑛 𝑒𝑣𝑒𝑛 𝑖𝑛𝑡𝑒𝑔𝑒𝑟. 

∴  𝑎ℛ 𝑏 𝑎𝑛𝑑 𝑏ℛ 𝑐 ⇒  𝑎ℛ 𝑐 

So, ℛ is transitive relation. 

 this relation is not antisymmetric. 

 For antisymmetry, whenever 𝑎ℛ𝑏 and 𝑏ℛ𝑎, it must follow that 𝑎 = 𝑏. 

 Take 𝑎 = 2 𝑎𝑛𝑑 𝑏 = 4. Then 2 − 4 = −2 is even, so 2ℛ4; also 4 − 2 = 2 is even, so 4ℛ2, yet 2 ≠

4. Thus the antisymmetry condition fails. 

So the relation is reflexive, symmetric, and transitive (hence an equivalence relation), 

but not antisymmetric 

 

 


