
Questions 
 
Q1. 
  

A non-singular matrix M is given by 

 

(a)  Find, in terms of k, the inverse of the matrix M. 

(5) 

The point A is mapped onto the point (–5, 10, 7) by the transformation represented by the matrix 

 

(b)  Find the coordinates of the point A. 

(3) 

  

(Total for question = 8 marks) 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Q2. 
  

M = , where k is a constant. 

Given that  is an eigenvector of the matrix M, 

(a)  find the eigenvalue of M corresponding to  

(2) 

(b)  show that k −= 7, 

(2) 

(c)  find the other two eignevalues of the matrix M. 

(4) 

The image of the vector  under the transformation represented by M is . 

(d)  Find the values of the constants p, q and r. 

(4) 

  

(Total for question = 12 marks) 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Q3. 
  

 where k is a real constant, k ≠ 0, k ≠  

 
 
(a)  Find, in terms of k, the inverse of the matrix M. 

(5) 

A transformation  is represented by the matrix 

 

The transformation T maps the plane  onto the plane  

Given that the plane  has equation 2x – z = 4 

(b)  find a cartesian equation of the plane  

(6) 

  

(Total for question = 11 marks) 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Q4. 
  

 

(a)  Find A−1 in terms of a. 

(4) 

 

The straight line l1 is mapped onto the straight line l2 by the transformation represented by the matrix B. 

The equation of l2 is 

(r – (12i + 4j + 6k)) × (–6i + 2j + 3k) = 0 

(b)  Find a vector equation for the line l1 

(4) 

  

(Total for question = 8 marks) 
Q5. 
  

The matrix M is given by 

 

(a)  (i)  Show that 5 is an eigenvalue of M. 

(ii)  Find the other two eigenvalues of M. 
(5) 

(b)  Find an eigenvector corresponding to the eigenvalue 5 

(3) 

The transformation represented by the matrix M maps the straight line l1 onto the straight line l2 

The equation of l1 is (r – a) × b = 0 where a = 2i + j – 3k and b = i + 2j – k 

(c)  Find an equation for the line l2, giving your answer in the form (r – c) × d = 0 where c and d are 
constant vectors. 

(5) 

  

(Total for question = 13 marks) 

  

 
 



Examiner's Report 
 
Q1. 
  
In part (a) most succeeded in finding the determinant correctly although the sign error of 6 + k2 was seen 
occasionally. The method of finding the inverse was clearly well rehearsed and it was pleasing to see so 
many correct inverses with no slips. There were very few candidates who did not know the full method for 
finding an inverse. 
In part (b), most succeed by pre-multiplying the column vector by the inverse of the matrix, (having 
substituted k = 1) to give the correct answer. The main error was in multiplying the vector by the matrix 
itself. Some candidates took the more laborious approach of setting up three simultaneous equations to 
establish the coordinates of A. Given the location of the three zero elements of M, this essentially meant 
solving equations in two unknowns and candidates were largely successful with this approach. 
  
Q2. 

In part (a), the vast majority of students knew what an eigenvector was, and could easily establish the 
eigenvalue for the given eigenvector. Students could then easily show that k had the value given in part 
(b) by using the y component. 

In part (c) most students made a sound attempt at the characteristic equation although there were some 
sign errors and occasionally some missing terms. 

Part (d) was solved by one of two methods. Some students attempted M−1 and then used  

,  
others set up 3 equations in 3 unknowns from  

M .  
The simultaneous equations method was probably the more popular of the two but both were equally 
successful with any error generally being arithmetic slips. A small minority of students erroneously 
attempted  

. 

  

 
 
Q3. 
  

Part (a) was very well answered with the vast majority of students scoring all 5 marks. Failing to score full 
marks was usually due to a sign error resulting in having a 5 in place of the 35. Part (b) on the other hand 
was poorly answered. Most solutions correctly substituted k = –1 into their inverse matrix. Very few 
students attempted to form a parametric form and so made no further progress as a result. Even those 
who were able to get the x and z coordinates expressed correctly in parametric form in terms of one 
variable often then wrote that the y coordinate was zero rather than expressing it in terms of another 
variable. Those choosing a correct parametric form of a point on Π2 usually transformed it successfully but 
were then unable to convert their parametric form of a plane into a Cartesian one. The most common 
misconception seemed to be that applying the inverse transformation to the normal to the plane Π2 would 
result in the normal to plane Π1. 



 

Q4. 
  

 

  

 
 
Q5. 
  

This matrix question was a good source of marks, particularly in parts (a) and (b). The methods for finding 
eigenvalues and an eigenvector were well known and few slips were seen. The most common source of 
errors was in the handling of the equations in part (b). 

There were many correct solutions to part (c) but again despite this transformation being a task that has 
been seen many times in exams for this module, some were unsure about the method. A common pitfall 
was to calculate the cross product of a and b and to apply M to the resulting vector. Some others 
succumbed to confusion over the points and directions of the lines. 

  

 
 
 
 
 
 
 
 
 
 
 
 



Mark Scheme 
 
Q1. 
  

 
  
 
 
 
 
 
 
 
 



Q2. 
  

 

  

 
 
 
 
 
 
 
 
 
 
 



Q3. 
  

 



 

 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Q4. 
  

 



 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Q5. 
  

 

 



 

  

 
 


