
Engineering Mathematics B     Phase Test 2              27th    May 2009
Name...................................................................................Group………..
Answer All Questions in the spaces provided.   Use an electronic calculator where necessary.  Answers should be given to 3 significant figures unless otherwise stated.

Continue writing your answers on the backs of the pages if necessary.
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(i)   
Find the three cube roots of 
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(ii)  
Use De Moivre’s theorem to find 
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(iii)  
Simplify, 
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 and give your answer in polar
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(v)
Find z given that 
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Q2
(a)  
Use the hyperbolic function keys on your calculator to




(i)
evaluate 
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(ii)
find 
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(iii)
find 
[image: image8.wmf]x

when 
[image: image9.wmf]cosh(sinh(3))2

x

=



(b) Use the definitions of  
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show that 
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Q3
(a)
The Newton-Raphson method may be used to estimate the cube root of



any real number a by solving the equation 
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that when this is done the iteration scheme simplifies to
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Use this iteration scheme with the starting value 
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 to find the real cube root of 30   Show your working to two places of decimals.    You may use without proof the result that 
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Q3
(b)
Find the inverse of  the matrix 
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 and use the method of
matrices to solve the equations
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Q4
(a)
   Matrices A and B are defined by 
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(i)
Find A+B  


(ii)
Find 
[image: image21.wmf]1

A

-

 and 
[image: image22.wmf]1

B

-

 and hence verify that  
[image: image23.wmf]111

()

ABBA

---

=

, 

(iii)
If matrix C has four rows and two columns and it satisfies 
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 how many rows and how many columns does D have?

Q4
(b)
Given the two position vectors, 
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Find:
(i) The length of vector 
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(ii) The scalar product 
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(iii) The vector product  
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(iv) The angle between 
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(v) The angle between 
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 (vi)
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Q5
(a)
Inductance coils produced by an automatic process have inductances

that follow a are normal distribution distribution.  The mean nductance is 
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 mH and the standard deviation 
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mH.  Calculate
(i) The fraction  of inductors which are less than 
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(ii) The number of inductors in a box of 1000 which are greater than
[image: image37.wmf]90 
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(iii) The percentage of inductors between 
[image: image38.wmf]98 
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(b) In a large batch of coils it was found that 25 coils exceeded 105 mH

How many will exceed 107 mH?
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