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Abstract: 
This study aimed to investigate the relationship 

between the effectiveness of self-motivation, achievement, 
and knowledge of the differences in the level of awareness of 
the effectiveness of self between males and females, and 
knowledge of the differences in the level of awareness of 
achievement motivation between males and females, and the 
researcher used in this study descriptive analytical method, 
which provides clarification of the relationships between 
different phenomena and the interpretation, analysis and 
conclusions and recommendations, which helps to understand 
the factors affecting these phenomena. The study sample 
consisted of (300) male and female students from the Faculty 
of Education at the University Observatory Balkhms. The 
researcher used the measure of the effectiveness of the self, 
and the measure of achievement motivation, the study 
revealed a relationship statistically significant at the level of 
significance (0.01) between the effectiveness of self and 
achievement motivation, study also found that there are 
significant differences between the average scores of males 
and females to measure the effectiveness of self in favor of 
males , and the presence of statistically significant differences 
between  the average  scores  of  males  and females on the  
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measurement of achievement motivation and the differences 
were in favor of males And ended this search suggestions and 
recommendations aimed at further studies are descriptive and 
relational to examine the relationship between the  
ffectiveness of self-motivation and achievement at school and 
university students, and conduct empirical studies contribute 
to improving the effectiveness of self-motivation and 
achievement among males and females.    
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Abstract  

This study was designed to determine the incidence of 
opportunistic pathogen, E. coli, in raw cow's milk (Four farms and 
vending shops). Fourteen raw milk samples were randomly 
collected from different localities/sources of Misurata city and were 
inoculated with the relevant bacteriological media. The results 
revealed that 50% of the samples were contaminated with 
coliforms. Three samples of them were  E. coli positive. It is 
concluded that some of the raw were unfit for consumption.  

Keywords: Milk; Hygiene; Coliforms   

Introduction  

Raw or processed milk is a well-known good medium that supports 
the growth of several microbes with resultant spoilage of the 
product or infections/ intoxications in consumers (Murinda et al., 
2004; Oliver et al., 2005). Different microorganisms present in raw 
milk include Pseudomonas, Acinetobacter, Moraxella, 
Flavobacterium, Micrococcus, Streptococcus, Corynebacterim, 
Lactobacillus and coliforms (Cousins and Bramley, 1981). 
Although milk and dairy products are important components of a  
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healthy diet, if consumed unpasteurized, they also can present a 
health hazard due to possible contamination with pathogenic 
bacteria. However, numerous pathogens can contaminate dairy 
products and cause illness and death. Milk borne infections were 
relatively common before the advent of pasteurisation in the late 
19th century. Outbreaks of disease in humans have been traced 
both to the consumption of unpasteurised and pasteurised milk 
(Hosein, 2008). The process of pasteurisation is aimed at killing all 
of the pathogenic organisms in milk, and also to reduce the natural 
microbial flora of milk (Altekruse et al. 1998). The other bacteria 
that frequently encounter the milk causing disease are Salmonella 
spp. (Greenwood and Hooper, 1983; Halpin-Dohnalck and Marth, 
1989; D Aoust, 1991), Staphylococcus and Escherichia coli 
(LeChevallier et al., 1996; Shinoda et al., 1997; Stark, 2000). 
Listeria monocytogenes and Escherichia coli O157:H7 are among 
the most dangerous food borne bacterial pathogens in terms of 
human health and disease (Olsen et al. 2000). Thus, the objective 
of this study was planned to investigate the occurrence of the 
opportunistic pathogen E. coli in some cow's milk farms as well as 
vendor shops in Misurata city.    

Material and methods  

Collection of samples  

Fourteen samples of raw milk were collected for this study. Four of 
these samples were collected from dairy farms chosen randomly 
from three areas located at Misurata city (Two of them located at  
Zaweiat Almahjob area, the third  one located at Alghiran area and 
the fourth located at Alseket area). Samples were collected  
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aseptically from each zone (in triplicate) randomly and were taken 
in sterilized 500 mL screw caped bottles and placed in ice bucket to 
keep temperature below 10oC during transportation. The other 10 
samples were bought from different local shops randomly at the 
this city which are normally sold raw milk at plastic bottles (size of 
one or two liters). The samples were collected during the period 
from February to April 2012.   

For total coliform detection, Mac conkey broth purple  was used. 
Aliquots of 9 mL of Mac conkey broth purple were sterilized in a 
test tube containing an inverted gas vial. After that, 1 mL of raw 
milk samples was added, mixed well and incubated at 37oC for 24 
h to detect total coliforms. Tubes showing gas production were 
considered as the presumptive test for total coliforms. Escherichia 
coli bacteria was confirmed by using eosin methylene blue agar 
(EMB) plates.  

Completed test is the final analysis of the raw milk samples. It is 
used to examine positive colonies appeared on EMB agar. A part of 
isolated colony is picked from EMB agar plate and inculcated into 
a tube of lactose broth and the another part of the same colony was 
streaked on a nutrient agar slant to perform a Gram stain later. 
Cultures were incubated for 24h at 37oC. Lactose broth cultures 
examined for gas formation and Gram stain slide was made from 
the slant and examined under the microscope.   

Results and discussion  

The results of the present study are summarized in the Table 1. 
Three of the raw milk samples (2,6 and 13) of the total (21.3%)  
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samples examined on Mac Conkey broth purple after 48 hours were 
positive for the presence of coliforms. They showed color changes 
and gas forming. These phenomenas gave an evidence of the 
presence of coliforms at these raw milk samples. Lactose is the 
fermentable carbohydrate source. Lactose-positive bacteria produce 
acid and build gas. Ali and Abdelgadir (2011) reported that high 
numbers of tested samples were contaminated with Coliform 
bacteria and heavily loaded with E. coli. The color change from 
purple to yellow is definite indication of acid production. Four 
samples (1,3,5 and 9) out of the total (28.7%) showed only changes 
in the medium color to the yellow. These changes gave an evidence 
that these bacteria were not able to ferment the lactose. This 
phenomenon suggested a doubtful result for the presence of the  
Escherichia coli bacteria. Soomro et al. (2002) reported that 57% 
of total samples of milk and milk products sold under market 
conditions at Tandojam were contaminated with E.coli.  

The rest of the samples (4,7,8,10,11 and 14) which presenting 50% 
of the samples examined in this study showed neither color 
changing nor gas forming, which gave an indication as no bacterial 
contamination.   

Positive results obtained from the presumptive test plated on EMB 
agar showed different results. Three samples (2,,6 and 13) out of 
seven produced small and greenish metallic sheen colonies. This 
reaction is characteristic for Escherichia coli, the major indicator of 
fecal pollution. E. coli is the more reliable sewage indicator since 
it is a normal flora of human and animal intestine, and it is not 
normally present in soil (Benson, 1976). Presence of faecal 
coliforms confirmed the faecal contamination in raw milk. The 
possible source of faecal coliforms is sewage contaminated water.  
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Farmers use the contaminated water for washing of their utensils 
and also for milk adulteration. These findings are similar with those 
of Reuben et al. (2003), Jayarao and Wang (1999) and Hoogkamp- 
Korstanje (2003). High incidence of E. coli was found in different 
types of milk by many researchers (Ahmed and Sallam, 1991; 
Sharma and Joshi, 1992; Adesiyun, 1994). It has also been detected 
in pasteurised milk worldwide, including Australia (Jensen et al. 
2001), Bulgaria (Kaloianov and Gogov 1977) and Scandinavia 
(Persson et al. 1980).  

Table1. Summarizes of the milk samples contamination with 

coliforms. 

Sample    Acid production  Gas production  *EMB agar 

1 +  - - 
2 +  + + 
3 +  - - 
4 -  - - 
5 +  - - 
6 +  + + 
7 -  - - 
8 -  - - 
9 +  - - 
10 -  - - 
11 -  - - 
12 -  - - 
13 +  + + 
14 -  - - 

 

* EMB: Eosin methylene blue  
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Conclusion  

A bout 50% of the raw milk in this study is highly contaminated 
and do not meet the international raw milk standards. 
Contamination of milk and milk products, with pathogenic bacteria 
is largely due to processing, handling, and unhygienic conditions. 
Presence of faecal coliform confirmed the mixing of contaminated 
water in raw milk. It is recommended that water free of faecal 
coliform should be used for cleaning animal surfaces, utensils and 
equipment. Programs like good hygiene practices and good farm 
practices should be adopted at every step in milk handling and 
processing. Moreover, raw milk should not be used without 
processing (at least boiling).  
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Abstract   

The classical control methods (P, PD, PID, control 

low, ,etc) of dynamic control will be applied to the disk 

drive read system. The goal of the disk drive reader device is 

to position the reader head in order to read the data stored on a 

track on the disk. 

The disk drive reader uses a permanent magnet DC 

motor to rotate the reader Arm. 

The objective is to accelerate the reader head of the 

disk drive in order to move the head from track A to track B 

within minimum period. 
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1. Introduction 

Information can be readily and efficiently stored on  

magnetic disks. Disk drive is used in notebook computers and 

larger computers of all sizes. The disk rotates at a speed of 

between 1800 and 7200 rpm, and the head flies above the 

disk at a distance of  less than 100 nanometers. Advanced 

disks have as many as 5000 tracks per cm. 

These tracks are typically 1 micrometers wide. Thus 

there are stringent requirements on the accuracy of the reader 

head position and of the movement from one track to 

another. 

Consider the basic diagram of a disk drive shown in fig 

(1) thus,  an initial system configuration is established as 

shown in fig (2), the proposed closed-loop system uses a 

motor to actuate (move) the arm to the desired location on 

the disk.   
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Fig.(1) (a) diagram of a disk drive 
       (b) Disk drive control 

(b) 

(a) 
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Actual    
head 
position  

Fig.(2) Closed-loop control system for disk drive 

Control  
device  

sensor 

Actuator motor 
and read arm 

Error +
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2.Two mass model 

The disk drive reader uses a permanent magnet dc motor 

to rotate the reader arm. The dc motor is called a voice coil 

motor in the disk drive industry. The read head is mounted on 

slider device, which is connected to the arm as shown fig.(3). 

A flexure ( spring metal ) is used to enable the head to float 

above the disk at a gap of less than 100 nanometers.        

Fig.(3) Head mount for reader, showing flexure 
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A transfer function of disk drive system can be developed 

to include the effect of the flexure mount. 

Since we want a light weight arm and flexure for rapid 

movement,  the effect of the flexure must considered , which 

is a very thin mount made of spring steel. 

Let us obtain the transfer function model of the simplified 

system of fig.(4b). 

We will attempt to derive a model for the system shown in 

fig.(4a). Here, we identify the motor mass as M1 and the head 

mount mass as M2.     

Fig (4) a) Model of the two-mass system with spring flexure. 
            b) Simplified model with a rigid spring. 
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The flexure spring is represented by the spring constant K. 

The force u(t) to drive the mass M1 is generated by the dc 

motor. If the spring is absolutely rigid (non-springy)  we 

obtain the simplified model shown in fig.(4b). 

Let us obtain the transfer function model of the simplified 

system of fig.(4b). Typical parameters for the two-mass 

system are given in table(1).  

  

Therefore the transfer function model is   

  

Where M = M1+M2 
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Table(1) Typical parameters of the Two-Mass Model[1] 
parameter

 

symbol

 

value

 

Motor mass

 

M1

 

20g = 0.02 kg

 

Flexure spring

 

k

 

10  k  

 

Head mounting

 

M2

 

0.5 g = 0.0005 kg

 

Head position 

 

X2(t)

 

Variable in mm

 

Friction at mass1

 

b1

 

410 * 10-3  kg/m/s

 

Field resistance 

 

R

 

1

 

Field inductance

 

L

 

1mH

 

Motor constant

 

Km

 

125 N. m/A

 

Friction at mass2

 

b2

 

4.1 * 10-3

 

kg/m/s

  

For the parameters of table (1) we obtain 
           

  

The  transfer function model of the head reader, 
including the effect of the motor coil, is shown in fig.(5). we 
obtain   
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3. Mathematical models of disk drive read system 

we will develop a transfer function of disk drive system 

that will include the effect of the flexure mount. As good 

approximation, the model of the armature-controlled dc motor 

are used 

Typically parameters for the disk drive system are given in 

table(2). Thus, we have   

   

When Km=5 N.m/A, we obtain  
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Table (2) Typical parameters for Disk Drive[1] 

parameter symbol

 

Typical value 
Inertia of arm and Read head J

 

1 N.m.S2/rad 
Friction b 20 Kg/m/S 
Amplifier Ka

 

10-100 
Armature resistance Ra

 

1 

 

Motor constant Km

 

5 N.m/A 
Armature inductance La

 

1 mH 

 

We can also write G(s) as   

   

Where L= J/b =50 ms and  = L/R = 1 ms. Since L >> , we 
often neglect , then, we would have 

    

We can write the transfer function of system as    
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Controller Design of Disk Drive Read System  

The compensations are considered as one of the most 

important methods to improve the performance of dynamic 

control systems. The design of a control system is concerned 

with the arrangement, of the system structure and the selection 

of suitable component and parameters. It is done by 

redesigning the system by modifying the structure or addition 

devices or components to change the overall behavior then the 

system behaves as desired.  

The design of a disk drive system is an exercise in 

compromise and optimization. The disk drive must accurately 

position the head reader while being able to reduce the effects 

of parameter changes and external shocks and vibrations.    
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          The goal of the study is to achieve the fastest response 

to a step input r(t) while : 

1. Limiting the overshoot and oscillator nature of the 

response. 

2. Reducing the effect of a disturbance on the output 

position of the read head.  

The specifications are summarized in table (3) as 

follows:  

Table (3)   Specifications for the Transient Response 

Performance Measure Desired Value  

Percent Overshoot Less than 5% 

Settling Time Less than 200ms 

Rise Time Less than 70ms 

Maximum value of response to a unit 

step disturbance 
Less than 5*10-3 
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Fig.(6) Control system model with a second-order model of   

            the motor and load.   

Consider the second-order model of the motor and arm, 

which neglects the effect of the coil inductance. We then have 

the closed-loop system shown in Fig.(6). Then the output 

when D(s)=0 is 
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              The characteristic equation is written as follows: 

                      S2 + 20S + 5kp=0 .. (11)   

Therefore, pn k52

, and 2 wn = 20. (see reference 

[1]). The MATLAB is used to evaluate the response of the 

system as shown in Fig (7). Table (4) shows the performance 

measures for selected values of KP.  

Table (4) Response for Second-Order Model for a Step Input.   

Gain KP

 

20 40 60 80 100 
Damping ratio 

 

1 0.707 0.577 0.500 0.447 
wn

 

10.000 14.142 17.320 20.000 22.360 
Percent overshoot 
OP% 

0 4.321 10.845 16.303 20.788 

Settling time Ts

 

0.400 0.400 0.400 0.400 0.400 
Rise time Tr

 

0.276 0.150 0.106 0.084 0.070 
Rise time Tr

 

0.330 0.181 0.129 0.102 0.085 
Peak time TP

 

Infinity 0.314 0.222 0.181 0.157 
Maximum value of 
the response y(t) to a 
unit disturbance 

-
10*10-

3 
-5*10-3 -3.3*10-3 -2.5*10-3 -2*10-3 
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Fig. (7) Response of the system to a unit step input
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    When KP is increased to 60, the effect of a disturbance is 

reduced by a factor of 2. This can be shown by plotting the 

output y(t) as a result of a unit step disturbance input , as 

shown in Fig. (8).   

Clearly, to make the goals the requirement of this 

system, a compromise gain need to be selected. In this case 

we select ( KP = 40 ) as the best compromise, (see fig.(7)). 

However, this compromise does not meet all the 

specifications.                
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Fig (8) Response of the system to a unit step disturbance, 

                D(s) =1/s. 

 

Design with the PD controller  

The controller has been typically a simple amplifier 

with a constant gain KP. This type of control action is 

formally   
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known as proportional control, since the control signal at the 

output of the controller is simply related to the input of the 

controller by a proportional constant. Intuitively, one should 

also be able to use the derivative or integral of the input 

signal, in addition to the proportional operation. Therefore, a 

more general continuous-data controller can be considered as 

one that contains such components as adders (addition or 

subtraction), amplifiers, attenuators, differentiators, and 

integrators. The designer's task is to determine which of these 

components should be used, in what proportion, and how they 

are connected. [2]  

Fig.(9) shows the block diagram of feedback control 

system. The series controller is a proportional-derivative (PD) 

type with the transfer function 
                                     

           Gc(s) = KP + KD s ..(12) 

where KP and KD are the proportional and derivative constant, 

respectively.   
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            -     

Fig.(9) Disk drive control system with PD controller.  

To achieve the specified response to a unit step input a 

proportional-derivative controller ( PD ) can be designed. The 

specifications are given in table (3). The closed-loop system is 

shown in fig.(9). Then the output  
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the characteristic equation is written  

                

           05)520(2
PD ksks ....(14)  

Therefore, Pn kw 52

, and Dn kw 5202 . The ramp-error 

constant is     

       
P

P

s
v k

k
sGsk 25.0

20

5
)(lim

0 .(15)   

The steady-state error due to a unit-ramp input is  

         
0005.041

Pv
ss kke 

(16)    



 
Optimal Performance of Disk Drive Read system using Classical 

Controller        

  

-484-  

We can arbitrarily set KP  800 which is acceptable 

from the steady-state error requirement. Equation (13) shows 

that the effects of the PD controller are to:    

 

Add zero at s = -KP/KD to the closed-loop transfer 

function. 

 

Increase the "damping term" which is coefficient of the 

s term in the denominator from 20 to 20+5KD.  

The damping ratio of the system is     

                
n

D

w

k

2

520
.(17) 

which clearly shows the positive effect of KD on damping. If 

we wish to have critical damping  = 1, and KP= 80, 800, 1500  

and 2800, Eq(17) gives KD = 4, 21.3, 30.64, 43.3 respectively.  

We then determine the response of the system with KP =   
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constant and KD varies, using MATLAB as shown in fig.(10) 

for KP =  800, 1500 and 2800.                      

                   Fig.(10)  Unit-step responses of system.   

KD = 12 

KD = 21 

KD = 16 

At  KP = 1500 

KD = 12 

KD

 

= 16 

KD = 21 

At KP  = 800 
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KD = 17 

KD = 43 

At KP = 2800 
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When KP = 2800 and KD in increased to 12, the effect 

of a disturbance in reduced by a factor of 0.0000147. We can 

show this by plotting the output y(t) as a result of a unit step 

disturbance input, as shown in fig.(11b).              

(a) (b) 

Fig.(11) (a) Unit step responses of the system with PD controller. 

(b) Response of the system to a unit step disturbance, D(s) =1/s.  

Clearly, if we wish to meet our goals with this system, 

we need to select a compromise KP and KD. Then obtaining  

KP

 

= 800 , KD

 

= 21

 

KP

 

= 2800 , KD

 

= 43 

KP

 

= 1500 , KD

 

= 30 

KP

 

= 2800, KD

 

= 43

 

KP = 1500 , KD = 30 

KP = 800 , KD = 21 
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the system response using MATLAB, we achieve the actual 

response measures as listed in table (3). The system as 

designed meets all the specifications. The settling time 34 ms 

is the time it takes the system to "practically" reaches the final  

value. In this case we select  KP = 2800  and  KD = 43 as the 

best compromise , as shown in figs. (10,11).           
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5. Calculation   

The design of linear control systems can be carried out 

in either the time or the frequency domain. For instance, 

steady-state accuracy is often specified with respect to a step 

input, a ramp input, or a parabolic input, and the design to 

meet a certain requirement is more conveniently carried out in 

the time domain. Other specifications, such as maximum 

overshoot, rise time, and settling time, are all defined for a 

unit-step input, and therefore are used specifically for time-

domain design. The design of system controllers is very 

important for enhancing the system performance.  

The Read Drive system has been selected as a plant to 

make a controller for it to enhance its performance. Before 

using the PD controller, the optimization of the gain has been 

done. From the optimization, it is found that, the value of  KP 

equal 40 as shown in fig. (7) to obtain the best performance. 

The PD controller has been used after the optimization of the 

gain and the parameters of  the PD controller (KP , KD) give   
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the best values of performance of the Read Drive System at 

KP=2800 and KD= 43 as shown figs.(10 ,11 ).  

Tables (5-8) gives the results on maximum overshoot, 

rise time, settling time, peak time, and maximum value of 

response to a unit step disturbance for KP = 80 ; KD  4, KP = 

800 ; KD  21.3, KP = 1500 ; KD  30.64, and KP =2800 ; KD  

43.3, respectively. 
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