1.
(a)



3
-6
 2


Given matrix M = 
6
 2
-3
find MMT and hence M-1 



2
3
6










(2 marks)

(b) Find the inverse of the matrix


4
8
3

P = 
3
5
2


2
4
3








(8 marks)

(c) Use Cramer’s rule to solve the equations

3p – q + 2r = 3

2p + 3q – r = -1

p + 4q – 5r = 8






(10 marks)
2.
(a)
Find the inverse Laplace transform of 




     2s + 5    




s² + 4s + 7 






(3 marks)

(b)
Derive the Laplace transform of t cosh 3t from the first principles
(8 marks)
(c) Use Laplace transforms to solve the differential equation,

d²y – 6 dy + 9y = e³t given that t = 0, y = 3, dy = 4

dt²        dt



          dt









(9 marks)

3.
(a)
Given Φ = x²yz – 4y² z – 3 find the directional derivative of Φ, at the point

 (1, -1, 2 ) in the direction r = 5i + 10j – 10k



(8 marks)
(b) Find, the co-ordinates (x,y,z) of the stationary points of the function 

Z = x³ + y² - 2xy – x + 5 and determine their nature.


(12 marks)
4.
(a)
Use Newton Raphson’s formula and three iterations to obtain the root of the 

equation 6x4 – 15x² - 1 = 0 taking Xo = 1.6.  Give the answer correct to five decimal places.






(7 marks)

(b) Table 1 gives data obtained in an experiment carried out in a workshop.

Table 1

	X
	-03          -0.2        -0.1        0.0          0.1             0.2           0.3

	f(x)
	-1.143    -0.932     -0.901    -0.900     -0.899       -0.868     -0.657

	
	

	X
	0.4           0.5

	f(x)
	0.124       2.225


Workout a difference table of the data and using Gregory – Newton formulae evaluate correct to four significant figures;

(i) f(-0.18)

(ii) f (0.42)







(13 marks)

5.
(a)
Find an expression for r if tan 2x dr – r = sin² 2x given that x = π, r = 4







     dx



     4












(10 marks)
(b) Find the general solution of the differential equation;

3 d²x + 2 dx = 2t² -1

   dt²        dt






(10 marks)
6.
A function f(t) is defined by


f(t) = 0 – 2 ≤ t< 0


      = (3 – 3 t) 0≤ t ≤ 2



     2



f(t) = f(t + 4)

(i) Obtain the Fourier series for the function f(t) and

(ii)
Calculate the percentage third harmonic



(20 marks)
7.
(a)
A machine produces components whose masses are normally distributed with 

mean µ and standard deviation σ.  If 89.8% of the components have a mass of at least 88g and 3% have a mass less than 84.5g; find the mean and the standard deviation of the distribution.



(6 marks)

(b)
The diameters of bolts produced by a certain machine are distributed by a probability density function


f(x)
= 
kx (3 – x) 1 < x ≤ 3



=
0 elsewhere


Find the:

(i) Constant K

(ii) Probability that the diameter of a bolt selected at a random will fall in the interval 1 < x < 2.5

(iii) Mean and the variance of the distribution


(14 marks)

8.
(a)
(i)
Change the order of the double integral




∫ ∫ yey3  dydx and hence evaluate the integral

(ii) Work out the triple integration




∫   ∫   ∫       y       dz dy dx and hence evaluate the integral





y² + z²






(14 marks)

(b) Find the volume of the tetrahedron bounded by the planes X = 0, y = 0 and 

3x + 8y + 4z – 24 = 0






(6 marks)
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