Scenario

ZWT consulting company is involved in carrying out various mechanical or electrical related projects. The projects heavily involved highly complex calculations requirements set out by industry’s experts. In their ‘project team’ they tend to promote internal candidates who can complete the following tasks and prove his/her aptitude. 

Your tasks to solve the following examples to show your ability to be a proficient engineer.

Task 1    	
										                                                                                               Solve the simultaneous equations graphically.						(P1)     

The friction force F Newton’s and load L Newton’s are connected by a law of the form F= aL+b where a and b are constants. When F= 4N, L is 6N. Also, when F= 2.4N, L=2N. Determine graphically the values of a and b.


[bookmark: _GoBack]Task 2             
      
Solve engineering problem involving arithmetic progression.      	(P2)

a) The 1st, 10th and last terms of an AP are 9, 40.5 and 425.5 respectively. Find i) number of terms 
ii) sum of all terms iii) 70th term.

b) A man is paid a salary of £14000 per annum and receives annual increments of £380. Determine his salary in the 7th year and calculate the total sum he will have received in the first 10 years. 
   
Task 3                                                                                                            
 Solve engineering problem involving geometric progression.    		(P3)

a) If the population of Great Britain is 65 million and is increasing at 1.8% per annum, what will be the population in 7 years’ time?

b) Which term of the series 3, 9, 27 … is 59049?

Task 4                                                                                                            (P4)
Perform the basic operations of multiplication and division to a complex number in both rectangular and polar form.





If , ,and 

1. Evaluate in Polar form :


            a)			    b) 


1. Evaluate following in Cartesian form :


a)                     b)

c) 



Note: To achieve higher grades including Merit / Distinction Submit by the deadline.
Task 5                                                                                                            
Use the laws of logarithms to reduce to straight-line form, plot the graph on logarithmic graph paper.											(M1)

(a). The pressure p and volume v of a gas are believed to be related by a law of the form p = , where c and n are constants. Experimental values of p and corresponding values of v obtained in a laboratory are 

	p pascals 
	 2.28 x 105
	8.04 x 105 
	2.03 x 106
	5.05 x 106
	1.82 x 107

	v m3 
	 3.2 x 10-2 
	1.3 x 10-2
	6.7 x 10-3
	3.5 x 10-3
	1.4 x 10-3



Verify that law is true and determine approximate values of c and n.


[image: M2-pic]Task 6                                                                                                            
Use complex numbers to solve a parallel arrangement of impedances giving the answer in both Cartesian and polar form							(M2)
(a).Two impedances, Z1 = (3+ j6 )Ω and  Z2 = (4 − j3)Ω are connected in series to a supply voltage of 120 V. Determine the magnitude of the current and its phase angle relative to the voltage in polar form. 
(b) For the parallel circuit shown in Fig, determine the current I flowing and its phase relative to the applied voltage in Cartesian from and polar form.
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(a)


 


Evaluate in Polar form :
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    (a)   Evaluate in Polar form :  

