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Gaussian curve \ Gaussian distribution\ normal distribution 
 

z-distribution  , z-variable  z-score : is a bell-shaped  frequency distribution curve  

normal distribution can be described completely by the two parameters µ and σ. As always, 

the mean is the center of the distribution and the standard deviation is the measure of the 

variation around the mean. 

The normal distribution is the most important distribution. It describes well the distribution 

of random variables that arise in practice, such as the heights or weights of people, the total 

annual sales of a firm, exam scores etc 

Z-distribution is good description of many variable ( especially the biological variable all 

laboratory investigation …..ect) 

 

Properties of Z-distribution  

1- Continuous bell shaped curved  

2- Symmetrical around the mean ,the  right side of 

center is a mirror image of the left side 

3- The curve never touch (X) axis  

    −∞ < x < ∞ 

4- Total area under curve is 1 or 100% (AUC) 

 

 The normal distribution is symmetric about µ. Therefore, the area to the left of µ is 

equal to the area to the right of µ (50% each). 

 

 
 

Which of the following is a characteristic of a normal distribution? 

1- mean=median=mode 

2- perfectly symmetric around its center 

3- unimodal 

4- All of the options are correct 
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The interval µ±1σ covers the middle ∼ 68% of the distribution. 

The interval µ±2σ covers the middle ∼ 95% of the distribution. 

The interval µ±3σ covers the middle ∼ 100% of the distribution. 
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Z: z calculated   

X: estimated (given in question)   

µ: mean if it was for population 

  : Standard deviation if it was for population  

 

 
 

 

 

 

 



Medical chemistry                        جامعت الأسراء                                                                              

Assistant lecturer Maryam.Q.A.Fadil                                                  هندست تقنياث الأجهزة الطبيت

                                                                                        

 

 

 

Page 4 

 

  

Example: Suppose the diameter of a certain car component follows the normal 

distribution with    µ =10 , σ =3  find the probability that its diameter will be 

larger than 13.4 mm? 

 Answer: find the value of z  

 
 

Z= (13.4-10) / 3                                  z = 1.13   z calculated  
Z calculated 0.3 0.7 1.1 1.13 1.3 1.5 2.5 2.6 

Z tabulated 0.6179 0.7580 0.8643 0.8708 0.9032 0.9332 0.9938 0.9953 

 

Read the number 0.8708 from the table. Z tabulated  

Therefore the probability of the diameter is larger than 13.4 mm is 12.92%. 

 

 

 

 

Example: company packages sugar in 1kg bags when they weighed a sample of 

bags they get µ =1010 g and standard deviation =5g, what is the probability of 

bags having weight more than 1000g?  

2.6 2.5 2.4   2.3 2.0 Z calculated 

0.9953 0.9938 0.9918 0.9893 0.9775 Z tabulated 

 

Answer: find the value of z  

 
 

Z= (1000-1010) / 5                                  z =  - 2    z calculated  

 

Read the number 0.9775 from the table. Z tabulated  
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Therefore the probability of the bags having weight  more  than 1kg is 2.25%. 

 

Example: for certain population it was found that mean weight was m = 150 lbs, a 

variance s
2 
= 100 lbs

2
, what is the probability (P) of person having  

1-more than 160 lbs?  

2-less than 140 lbs ? 
z 

tabulated 

0.3 0.5 0.7 1.0 1.3 1.5 1.7 2.4 2.5 2.6 

0.6179 0.6915 0.7580 0.8413 0.9032 0.9332 0.9554 0.9918 0.9938 0.9953 
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Home work: for population it was found that mean of blood pressure µ=120 mmHg , 

with standard deviation = 10 mmHg what is the probability of person having Bl.pr. 

1- More than 140 mmHg?      

2- Less than 115.5 mmHg? 

3- less than 132 mmHg? 
z 

tabulated 

0.3 0.5 0.7 1.1 1.3 1.5 1.7 2.4 2.5 2.6 

0.6179 0.6915 0.7580 0.8643 0.9032 0.9332 0.9554 0.9918 0.9938 0.9953 

 

 
 

 

Q-test for bad data  
How do I decide to rejecting experimental results ? ϭϚϝϧзЮϜ ЍТϼ ϼϽЧϦ дϜ ЩзЫгт СуЪ 

Q-Test: 

It is used to help decide whether accept or reject the experimental result   

Q= gap\ range 

Gap = x q –x n 

X q : questionable value         X n : neighbor value to questionable value  

Range = XL-XS 

Q calculated    more than Q tabulated      Reject 

Q calculated    less than Q tabulated      accept 

Example: consider the following five results 12.53 , 12.56 , 12.47 , 12.67 and 12.48 is 12.67 

a bad result? 
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Example : the following results were obtained from replicate determination of total thyroxin 

T4  in serum using ELIZA instrument  : 560 , 564 , 570 ,569 and 581 µg\dl the last value 

appears should it be rejected? Note the Q tabulated= 0.71 when replicate =5. 

 

 

Example :Consider the following data set: 81, 100, 101, 102, and 103. Is 81 bad ? 

 

 


