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OASIS OF KNOWLEDGE



QUESTION ONE (30 MARKS) 

a)  Find the equation of the perpendicular bisector of the line joining P(-4, 5) to Q(2, 3). 

                                                                                                                               (5 marks) 

b)  The line with equation 5𝑥 + 𝑦 = 20 meets x-axis at A and the line with 𝑥 + 2𝑦 = 22 

meet y-axis at B. The two lines intersect at point C. Calculate the coordinates of A, B and 

C.                                                                                                                         (5 marks) 

c)   The points X(2, -1), Y(8, y) and Z(11, 2) are collinear. Find the value of y.       (3 marks) 

d)  Given 𝐴 = [
2 22
3 45

] and 𝐵 = [
1 2
3 4
5 6

]. Find 𝐴𝑇𝐵𝑇           (3 marks) 

e)  Solve the system of equations using matrices (Gauss-Jordan row operations): 

 
𝑥 + 4𝑦 = 16

3𝑥 + 5𝑦 = 20
                          (4 marks) 

 

f) Determine the points of discontinuity of the following function.                        

 𝑓(𝑥) =
1

𝑥2−16
.                                     (5 marks) 

g)  Determine the solution to the following ordinary differential equation.       

9𝑥𝑦∕ + 5𝑦 = 3𝑥.                   (5 marks) 

QUESTION TWO (20 MARKS) 

a) Show that the point (2, 4) lies on the curve 𝑥3 + 𝑦3 − 9𝑥𝑦 = 0. Find the equation of 

the line tangent and the normal at this point.           (10 marks) 

b) Sketch and explain the continuity of the function 𝑓(𝑥) = {1;  𝑥<0
1;  𝑥>0

            (5 marks) 

c) If 𝑓(𝑥) =
1

5
𝑥4 − 3𝑥3 + 4𝑥. Find 𝑓∕/(𝑥) and hence find 𝑓∕/(−3).                  (5 marks) 

  

QUESTION THREE (20 MARKS) 

a) Given the matrix 𝐴 = [
2 0 3

−1 4 −2
1 −3 5

]. Compute the determinant of A and hence the 

inverse of A.                           (7 marks) 

b)    Evaluate lim
𝑥→1

𝑥4+𝑥2−1

𝑥2+5
 `              (3 marks) 

c)  Find the points of the curve with 𝑦 = 𝑥3 + 6𝑥2 + 5 where the value of the gradient is -9.   

                                                                                                                                            (5 marks) 



d) Find the coordinates of the point on the curve 𝑦 = 𝑥2 + 3𝑥 − 1 at which is parallel to 

the line 𝑦 = 5𝑥 − 1.                   (5 marks) 

QUESTION FOUR (20 MARKS) 

a) Solve the following system using Cramer’s rule 

𝑥 + 3𝑦 + 𝑧 = −2
2𝑥 + 5𝑦 + 𝑧 = −5
𝑥 + 2𝑦 + 3𝑧 = 6

         (7 marks) 

b) Evaluate ∫(2𝑥3 − 3𝑥 + 4)𝑑𝑥               (3 marks) 

c)  Find the derivative of  𝑦 = (2𝑥 − 1)4 and hence the equation of the tangent at (2, 1).  

                                                                                                                                             (5marks) 

e) A stone is projected vertically upwards with a speed of 30m/s. Its length above the  

ground after t-seconds (t<6)  is given by ℎ = 30𝑡 − 5𝑡2.  Find the maximum height 

reached and 
𝑑2ℎ

𝑑𝑡2 .                (5 marks) 

  

QUESTION FIVE (20 MARKS) 

a) The curve 𝑦 = 𝑥3 − 6𝑥2 + 11𝑥 − 6 cuts the x-axis at x=1, x=2 and x=3. Show that the 

tangents to the curve at this points at which it cuts x-axis are parallel.  (6 marks) 

b)   Solve the given system of equations      (10 marks) 

525

22

7372

321

321

321







xxx

xxx

xxx

 

By expressing the system in the form of matrix equation ,AB C  where A is a 3 3  

matrix of coefficients of the variables, B  and C are suitable column matrices. 

c) Differentiate the following functions with respect to x: 

 y = cos (4x2-5).                                           (4marks)  

 

 

 

 


