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• Your Exam consists of   PAGES 
(except this paper) 

• Keep your mobile and smart watch out of the 
classroom.  

• Calculator is permitted 

# Course Learning Outcomes (CLOs) Related 
Question (s) 

Points Final 
Score 

1 1.2 Distinguish vector spaces and subspaces and their basis 
elements and inner product spaces, linear transformations and 
their kernels and images and know their basic properties for 
them. 

QII(1) 2.5  

2 22.2 Solve a system of linear equations by using different 
methods.. 

QI(1) 1 

3 2.3 Decide whether a set of vectors is linearly dependent or 
independent or basis of a vector space; whether a set of 
vectors is orthogonal or orthonormal; whether a 
transformation between vector spaces is linear or not.  
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Question No (1) (2) (3) (4) (5) 

Answer      
 
Question I [5 Marks]: Choose the correct answer and write it in the top table. 
 

(1) For 𝐴 = [
1 2 1
0 1 0
2 4 1

], the solution space of  𝐴𝒙 = 𝟎 in ℝ3 is 

 

 
(a) A line through the origin                     (b) A plane through the origin                 (c) The origin              
------------------------------------------------------------------------------------------------------------------------------------------------------------ 
(2) The following vectors span ℝ3 
 
 
 
 (a) {(1‚0 ‚ − 1) ‚ (2‚ 0 ‚ − 2) ‚(1‚1‚0)}          (b) {(2‚ 0 ‚1)  ‚ (−1‚ 3 ‚4) ‚ (1‚ 1 ‚ − 2)}             (c) { (2‚ 0‚ − 2) ‚(2‚ 1 ‚ − 1), }       
------------------------------------------------------------------------------------------------------------------------------------------------------------  
(3) Which of the following is a linear combination of the vectors 𝒗𝟏 = (1‚ −2 ‚0), 𝒗𝟐 = (0‚ 1 ‚2), 𝒗𝟑 = (5‚ −6 ‚8)?   
 
 
 
(a) (2‚ 1‚1)                                                (b) (2‚ −1 ‚7)                                           (c) (2‚ −1 ‚6)            
------------------------------------------------------------------------------------------------------------------------------------------------------------ 
(4) If 𝑣 = (𝑚, 2,0), 𝑢 = (0,1, 2) 𝑎𝑛𝑑 𝑤 = (2,3, 𝑚). Then the set {𝑢, 𝑣, 𝑤} linearly dependent if 
 
 
(a) 𝑚 = −2 ‚ 𝑚 = 4                                    (b) 𝑚 = 2 ‚ 𝑚 = 4                                    (c) 𝑚 = −2 ‚ 𝑚 = −4                                                                                             
------------------------------------------------------------------------------------------------------------------------------------------------------------              
(5) If The coordinate vector (𝒘)𝑆 = (2‚ −1,1) where 𝑆 = {(1‚ 0 ,1)  ‚(2‚ 3 ,0)  ‚(−1‚ 3 , 2) }. Then 𝒘 = 
 
 
(a) (−1 0 ‚4)                                               (b) (3‚ 6 ‚4)                                              (c) (5‚ 0 ‚0)         
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Question II [5 Marks]: 

(1) Let 𝑾 = {(𝒂 ‚𝒃 ‚𝒄) ∈ ℝ3 ∶ 𝒂 = 𝒃 + 𝒄}. Show that 𝑾 is a subspace of ℝ3. 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 
 
(2) Determine whether the following is True or False. Justify your answer. 
i.   The functions 𝒇𝟏(𝑥) = cos 𝑥 ,  𝒇𝟏(𝑥) = sin 𝑥 are linearly dependent.                                                 (                  )             

 
 
 
 

 
 
 
 

---------------------------------------------------------------------------------------------------------------------------------- 
ii. 𝒑1 = 1 − 𝑥2 ,  𝒑2 = −3 + 𝑥 + 3𝑥2,  𝒑3 = 9 − 6𝑥 − 8𝑥2 form a basis for 𝑃2.                      (                   ) 

 
 

 
 
 
 
 
 
 
 
 

Good Luck ☺ 
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