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SCHOOL OF ENGINEERING

MODULAR HONOURS DEGREE COURSE

LEVEL ONE

SEMESTER TWO

1998/99

MATHEMATICS

Examiner:  Dr P. J. Harris/Dr R C Lock

Answer only FIVE of the eight questions.                             Time allowed 3 hours


                                                    Total number of questions = 8

Special requirements:   Formula Book (Barnett and Cronin).


      Linear Graph Paper


1.
(a)
Differentiate each of the following functions of a single variable.



(i)
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(ii)
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(iii)
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(10)

(b)
 Find and classify all the stationary points of the following function of two 



variables.
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(10)

2.
(a) 
Find the value of the determinant of the matrix
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and explain why this shows that the matrix has an inverse.




(3)


(b) 
Find the inverse of the matrix in part (a).
(9)

(c)
 Using the result of part (b), or otherwise, solve the linear system of  


equatations
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(8)

3.
(a) 
Solve the first order ordinary differential equation
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subject to the initial condition 
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(8)


(b) 
Solve the second order ordinary differential equation
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subject to the initial conditions 
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(12)

4.
(a) 
A large company finds that on average 5 of it computers fail each week. In any given week what is the probability that:



(i) 
No computers fail.




(ii) 
Two or three computers fail.




(iii) 
More than three computers fail.





(8)

(b)
 On average, the distance a type of car will travel on a single gallon of petrol is 



39 miles, with a standard deviation of 3 miles.


(i) 
Find the probability that  a car will travel less that 40 miles on a single 




gallon of petrol.


(ii) 
Find the probability that a car will travel more than 32 miles on a single 




gallon of petrol.


(iii) 
Find the probability that a car will travel between 37 and 45 miles on a 




single gallon of petrol.
(12)

5.
(a) 
Use partial fractions to find





[image: image14.wmf]ò

+

+

+

dx

x

x

x

10

7

16

2

2

.
(6)


(b) 
Use the trapezium rule with four sub-intervals to estimate the value of 





the integral 
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working to four decimal places throughout.

(8)


(c) 
Use Simpson’s rule with four sub-intervals to estimate the value of the 





integral given in part (b) working to four decimal places throughout. 





Find the exact value of the integral in part (b) and show that Simpson’s 





rule with four sub-intervals gives the value of the integral correct to 





four decimal places.

(6)

6.
(a) 
Express the complex number 
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Hence find 
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(b) 
Use complex numbers to show
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(5)


(c) 
Use vector methods to find the Cartesian equation of the straight line passing 





through the points (1,2,4) and (-3,4,2).
(7)

7.
(a) 
Identify each of the following series as either an arithmetic series or a geometric series. 




In each case find the sum of the first 100 terms and, where possible, find 





the sum of the infinite series.




(i) 
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(ii) 
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(iii)
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(6)


(b) 
Find the terms up to and including 
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 (the first 4 terms) in the MacClaurin 





series of the function
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(c) 
Use the Newton-Raphson method to find the root of the equation
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close to 
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(6)

8.
(a) 
Use the method of least squares to show that the constants 
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equation of the straight line of  best fit (
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(8)


(b) 
Find the equation of the straight line of best fit passing through the data given 





in the table below.
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	4
	5
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	1.1
	3.9
	8.7
	16.2
	25.1






(9)

(c) Plot a graph of the data and explain why this shows that fitting a straight line may not be appropriate.
(3)
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