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INSTRUCTIONS 

Answer ALL the questions  

 

 

QUESTION ONE: (30 MARKS)  

         

a)  Consider the system in unknowns 𝑥 𝑎𝑛𝑑 𝑦 𝑥 + 𝑎𝑦 = 4𝑎𝑥 + 9𝑦 = 𝑏 

Find which values of a does the system have a unique solution, and for which pairs of values (𝑎, 𝑏) does the system have more than one solution.                                                      (5 marks) 

b) Evaluate the WROSKIAN  )0,,,( 2xxx
eeeW
            (5 marks) 

c) Show that the subset  2,,0,0:),( RyxyxyxW   is not a subspace of 2
R    (5 marks) 

d) For any vector 𝒗 = (𝑣1, 𝑣2) in 𝑅2, define 𝑇: 𝑅2 →   𝑅3 defined by  

 𝑇(𝑣1, 𝑣2)  =  (𝑣1 −  𝑣2, 3𝑣1 − 2𝑣2, 𝑣1 + 2𝑣2), show that is a linear transformation (5 marks) 

e) Determine if 2

21 2,1 ttptp   and 2

3 32 ttp  is a basis for the vector space )(2 tP  

of polynomials of degree less or equal to 2        (5 marks) 
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QUESTION TWO: (20 MARKS) 

(a) Let   𝐴 =  [ 1 3 4−4 2 −6−3 −2 −7] and 𝒃 = [𝑏1𝑏2𝑏3]. Is the equation 𝐴𝒙 = 𝒃 consistent for all values of 𝑏1, 𝑏2, 𝑏3? Verify                        (6 marks) 

(b) By use of the concept of rank of matrix, determine the type of solution to the following 

system of equations 2𝑥1 + 𝑥2 + 𝑥3 = 1 −𝑥1 + 2𝑥2 − 3𝑥3 = 3 𝑥1 + 3𝑥2 − 2𝑥3 = 4   
                                        (7 marks)             

 

 

c)  Find the basis and dimension of the solution space for the equations 2𝑥1   + 2𝑥2   − 𝑥3 +  𝑥5 =  0 −𝑥1  −  𝑥2   + 2𝑥3 −  3𝑥4 + 𝑥5  = 0 𝑥1   +  𝑥2  −   2𝑥3 −  𝑥5 =  0     
                              𝑥3 +  𝑥4 + 𝑥5 =  0          (7 marks) 

QUESTION THREE: (20 MARKS) 

a) Using of row reduction method, find the inverse for the matrix A =  [1 1 21 1 −32 1 5 ] hence 

solve the system 

552

23

22





zyx

zyx

zyx

      (10 marks) 

b) Let  𝐹: ℝ4 → ℝ3 be a linear mapping defined by

)5433,4322,(),,,( tzyxtzyxtzyxtzyxF  . Find 

i. The basis and dimension of the kernel of F 

ii. A basis and dimension of the image of F 

iii. Using the parts i) and ii) above, verify the dimension theorem (10 marks) 

--------------------------------------------------------------------------------------------------------------------- 


