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Question # 1: 
 
Find the cosine of the angle 𝜽 between u and w: 

1. 𝐮 = 1,−5,4 , 𝒘 = 3,3,3  
2. 𝐮 = 2,5 , 𝒘 = 4,−3  

 
Solution: 
 

1. 𝐮 = 1,−5,4 , 𝒘 = 3,3,3  
Cosine of the angle 𝜽 is: 

cos𝜃 =
𝒖.𝒗
𝒖 𝒗  

=
1 3 + −5 3 + 4 3

1! + −5 ! + 4! 3! + 3! + 3!
 

=
𝟎

42 27
⟹ 0 𝐴𝑛𝑠 

 
2. 𝐮 = 2,5 , 𝒘 = 4,−3  

Cosine of the angle 𝜽 is: 
cos𝜃 =

𝒖.𝒗
𝒖 𝒗  

=
2 4 + 5 −3

2! + 5! 4! + −3 !
 

=
−𝟕
29 25

⟹
−𝟕
725

 𝐴𝑛𝑠 
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Question # 2: 
 
Whether the following set of vector in R4 is linearly dependent? 

3,8,7,−3 , 1,5,3,−1 , 2,−1,2,6 , 1,4,0,3  

Solution: 
 
The set S= {v1, v2, v3, v4} of vectors in R4 is linearly dependent if the only solution of 
𝑐!𝒗! + 𝑐!𝒗! + 𝑐!𝒗! + 𝑐!𝒗! = 0. 
 
The equation: 
𝑐! 3,8,7,−3 + 𝑐! 1,5,3,−1 + 𝑐! 2,−1,2,6 + 𝑐! 1,4,0,3 = 0 Generates the 
following equations: 

3𝑐! + 𝑐! + 2𝑐! + 𝑐! = 0 
8𝑐! + 5𝑐! − 𝑐! + 4𝑐! = 0 
7𝑐! + 3𝑐! + 2𝑐! = 0 

−3𝑐! − 𝑐! + 6𝑐! + 3𝑐! = 0 
The matrix form of the above equations is: 
 

𝐴 =

3 1 2 1
8 5 −1 4
7 3 2 0
−3 −1 6 3

 

Finding the determinant of above matrix: 

𝑑𝑒𝑡 𝐴 =

3 1 2 1
8 5 −1 4
7 3 2 0
−3 −1 6 3

; 𝑒𝑥𝑝𝑎𝑛𝑑 𝑤𝑖𝑡ℎ 𝑡ℎ𝑖𝑟𝑑 𝑐𝑜𝑙𝑢𝑚𝑛 

 

𝑑𝑒𝑡 𝐴 = −1
8 5 −1
7 3 2
−3 −1 6

+ 4
3 1 2
7 3 2
−3 −1 6

− 0
3 1 2
8 5 −1
−3 −1 6

+ 3
3 1 2
8 5 −1
7 3 2

,→ 𝑒𝑞𝑢 1  

 
Find the determinant of matrices inside the det (A): 
 

8 5 −1
7 3 2
−3 −1 6

= 8 3 2
−1 6 − 5 7 2

−3 6 − 1 7 3
−3 −1  

= 8 20 − 5 48 − 1 2 ⟹ −82 
 

3 1 2
7 3 2
−3 −1 6

= 3 3 2
−1 6 − 1 7 2

−3 6 + 2 7 3
−3 −1  

= 3 20 − 1 48 + 2 2 ⟹ 16 
 

3 1 2
8 5 −1
7 3 2

= 3 5 −1
3 2 − 1 8 −1

7 2 + 2 8 5
7 3  

= 3 13 − 1 23 + 2 −11 ⟹ −6 
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Now insert the above-calculated determinants in equ. (1): 
 

𝑑𝑒𝑡 𝐴 = −1 −82 + 4 16 − 0+ 3 −6 ⟹ 128 ≠ 0 
The system has only the trivial solution and the vectors are Linearly Independent. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


