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QUESTION ONE (30 MARKS) 

(a) The following equations represent some conic sections. By completing the square 

identify each of the conic section and state its three main characteristics. 

i. 1449697216 22  yxxy               (4 marks) 

ii. 22 49361616 xyyx                (4 marks) 

(b) If kjia ˆ5ˆ3ˆ2 


and kjtib ˆ3ˆˆ6 


 

i. Find t if kjiba ˆ22ˆ36ˆ 


             (3 marks) 

ii. Find the angle between a


 and b


.             (3 marks) 

iii. If a


and b


forms adjacent side of a parallelogram, find the area of the 

parallelogram.                (2 marks) 

(c) Derive the equation of the plane through the point  111 ,, zyx  and having perpendicular 

vector .̂ˆˆ kCjBiAN


                (3 marks) 

(d) Find the point in which the line tztytx 3,51,21  meets the plane 2 zyx .        

                  (3 marks)                      

(e) Find  
6

2 1 3i i 
 

using De Moivre’s theorem.            (3 marks) 

(f) Given the matrix; 















 



841

652

413

A  

Use the cofactor method to find 1A .              (5 marks) 

 

QUESTION TWO (20 MARKS) 

(a) Obtain the Cartesian and Parametric equations of the line joining the points  4,4,1  and 

 3,2,3  .                  (4 marks) 

(b) Find the distance from the point  1,1,2   to the line tztytx 2,21,2  .       (5 marks) 

(c) Calculate the distance from the point  3,2,2  to the plane 422  zyx .          (5 marks) 
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(d) Find the parametric equations of the line of intersection of the planes 3263  zyx  

and 222  zyx .                (6 marks) 

 

QUESTION THREE (20 MARKS) 

(a) Express the following in standard form; 

(i) 11i                  (2 marks) 

(ii) 
i

i

32

2




                 (3 marks) 

(iii) 
 41

1

i
                (2 marks) 

(b) Find the fourth root of 31 i               (4 marks) 

(c) Use elementary row operations to compute the inverse of the matrix 















 



110

302

211

A                                       (5 marks) 

(d) Prove that if     21212121 sincos   irrzz                        (4 marks) 

If 1111 cos2 iSinQQr     and  

             Ƶ2 222 cos iSinQQr   

 

QUESTION FOUR (20 MARKS) 

(a) Determine the centre and radius of the circle given by the equation 

2 2 2 16 61 0x y x y                    (4 marks) 

(b) The equation of an ellipse is given by 576169 22  yx . Find the; (notes) 

i. Length of semi-major axis.               (2 marks) 

ii. Length of semi-minor axis.                (1 mark) 

(c) Find the equation of the parabola whose coordinates of the vertex and focus are  6,9  and 

 5,9  respectively.                (3 marks) 
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(d) The equation of a hyperbola is given by 0388403649 22  yxyx . Write the 

equation in standard form, then find the following; 

(i) Centre.                 (2 marks) 

(ii) Foci.                 (2 marks) 

(iii) Vertices.                (2 marks) 

(iv) Equation of the asymptotes.              (2 marks) 

(v) Sketch the curve.               (2 marks) 

 

QUESTION FIVE (20 MARKS) 

(a) Express the given fraction in the form of iyx  where yx, . (cat1) 

31 

i
               (3 marks) 

(b) Determine the square root of    90sin90cos4 iz           (3 marks)  

(c) Find the inverse of the matrix by cofactor method 

















1251

531

321

 

Hence solve the system of linear equations.             (8 marks) 

7125

253

432







zyx

zyx

zyx

 

(d) By using Crammer’s rule, solve the following system of equations (exam) 

6x y z    

3 2 5x y z     

3 2 14x y z                   (6 marks) 

 


