
Applied Math

Lesson 7


Lecturer: Dr. Mahdi Jalali



Measures of central tendency and dispersion
The statistical term used for ‘average’ is the mean. Other measures of central

tendency may be used and these include the median and the modal values.

Determine the mean for the following set: {2, 3, 7, 5, 5, 13, 1, 7, 4, 8, 3, 4, 3}



The median value often gives a better indication of the general size of a set 
containing extreme values.
For example, the set: {7, 5, 74, 10} is ranked as {5, 7, 10, 74}, and since it contains 
an even number of members (four in this case), the mean of 7 and 10 is taken, 
giving a median value of 8.5.

Standard deviation

standard deviation of about 4.2.





Let’s calculate the variance of the follow data set: 2, 7, 3, 12, 9.

2	 2	 2	 2	 2


=[(2-6.6) + (7-6.6) +(3-6.6) +(12-6.6) +(9-6.6)]/5=69.20/5

=13.84

The variance is 13.84. To get the standard deviation, you calculate

the square root of the variance, which is 3.72.



Probability
The probability of something happening is the likelihood or chance of it happening. 
Values  of  probability  lie  between  0  and  1,  where  0  represents  an  absolute 
impossibility and 1 represents an absolute certainty. The probability of an event 
happening  usually  lies  somewhere  between  these  two  extreme  values  and  is 
expressed either as a proper or decimal fraction. Examples of probability are:

If p is the probability of an event happening and q is the probability of the same 
event not happening, then the total probability is p+q and is equal to unity, since it is 
an absolute certainty that the event either does or does not occur, i.e. p+q=1


Expectation

The expectation, E, of an event happening is defined in general terms as the product 
of the probability p of an event happening and the number of attempts made, n, i.e. 
E=pn.



Laws of probability
The addition law of probability is recognized by the word ‘or’ joining the probabilities. 
If pA is the probability of event A happening and pB is the probability of event B 
happening, the probability of event A or event B happening is given by pA+pB. In 
general: pA +pB +pC + · · · +pN


The multiplication law of probability can be shown as following equation


pA ×pB ×pC × · · · ×pN

Problem 1. Determine the probabilities of selecting at random (a) a man, and (b) a 
woman from a crowd containing 20 men and 33 women?



Problem2. The probability of a component failing in one year due to excessive 
temperature is 1/20 , due to excessive vibration is 1/25 and due to excessive 
humidity is1/50 . Determine the probabilities that during a one-year period a 
component: (a) fails due to excessive temperature and excessive vibration, (b) 
fails due to excessive vibration or excessive humidity, and (c) will not fail 
because of both excessive temperature and excessive humidity?





The binomial distribution

The binomial distribution deals with two numbers only, these being the probability 
that an event will happen, p, and the probability that an event will not happen, q. 
Thus, when a coin is tossed, if p is the probability of the coin landing with a head 
upwards, q is the probability of the coin landing with a tail upwards. p + q must 
always be equal to unity. A binomial distribution can be used for finding, say, the 
probability of getting three heads in seven tosses of the coin.

In other words if p is the probability that an event will happen and q is the probability 
that the event will not happen, then the probabilities that the event will happen

0, 1, 2, 3, . . . , n times in n trials are given by the successive terms of the expansion 
of	 , taken from left to right

(Obtained from J. O. Bird 2017)



Problem 1. Determine the probabilities of having (a) at least 1 girl and (b) at least 1 
girl and 1 boy in a family of 4 children, assuming equal probability of male and 
female birth.

Solution: The probability of a girl being born, p, is 0.5 and the probability of a girl not 
being born (male birth), q, is also 0.5. The number in the family, n, is 4. From

above, the probabilities of 0, 1, 2, 3, 4 girls in a family of 4 are given by the 
successive terms of the expansion of	 taken from left to right. From

the binomial expansion:



Solution: (a) The probability of having at least one girl is the sum of the 
probabilities of having 1, 2, 3 and 4 girls, i.e.

0.2500 + 0.3750 + 0.2500 + 0.0625 = 0.9375


(Alternatively, the probability of having at least 1 girl is: 1 − (the probability of having 
no girls), i.e. 1−0.0625, giving 0.9375, as obtained previously.)


(b) The probability of having at least 1 girl and 1 boy is given by the sum of the 
probabilities of having: 1 girl and 3 boys, 2 girls and 2 boys and 3 girls and 2 boys,

i.e. 0.2500 + 0.3750 + 0.2500=0.8750


(Alternatively, this is also the probability of having 1 − (probability of having no girls + 
probability of having no boys), i.e. 1−2×0.0625=0.8750, as obtained previously.)

(Obtained from J. O. Bird 2017)



Problem 2. A dice is rolled 9 times. Find the probabilities of having a 4 upwards

(a) 3 times and (b) less than 4 times.


Solution: Let p be the probability of having a 4 upwards. Then p = 1/6, since dice have six 
sides.

Let q be the probability of not having a 4 upwards. Then q=5/6. The probabilities of having a 4 
upwards 0, 1, 2, . . . , n times are given by the successive terms of the expansion of

taken from left to right. From the binomial expansion:
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Problem6 For the group of people given in pervious problem, find the 
number of people likely to have heights of less than 165 cm.

Solution:

next figure (a) and pervious
table.

The total area under the standardized normal curve is unity and since the curve is 
symmetrical, it follows that the total area to the left of the z=0 ordinate is 0.5000. 
Thus the area to the left of the z=−0.56 ordinate (‘left’ means ‘less than’, ‘right’ 
means ‘more than’) is 0.5000−0.2123, i.e. 0.2877 of the total area, which is shown 
shaded in figure (b).

The area is directly proportional to probability and 
since the total area beneath the standardized normal 
curve is unity, the probability of a person’s height 
being less than 165 cm is 0.2877. For a group of 500 
people, 500×0.2877, i.e. 144 people are likely to 
have heights of less than 165 cm.



Linear regression
Regression analysis, usually termed regression, is used to draw the line of ‘best fit’ through co- 
ordinates on a graph. The techniques used enable a mathematical equation of the straight line 
form y=mx +c to be deduced for a given set of co-ordinate values, the line being such that the 
sum of the deviations of the co-ordinate values from the line is a minimum, i.e. it is the line of 
‘best fit’. For a given set of co-ordinate values, (X1, Y1), (X2, Y2), . . . , (Xn, Yn) let the X values 
be the independent variables and the Y-values be the dependent values. Also let

D1, . . . ,Dn be the vertical distances between the line shown as PQ in next Fig and the points 
representing the co-ordinate values. The least squares regression line, i.e. the line of best fit, is 
the line which makes the value of	 a minimum value.

The equation of the least-squares regression line is usually written as Y =a0 +a1X, where a0 is 
the Y-axis intercept value and a1 is the gradient of the line (analogous to c and m in the 
equation y=mx +c). The values of a0 and a1 to make the sum of the ‘deviations squared’ a 
minimum can be obtained from the two equations:



where X and Y are the co-ordinate values, N is the number of co-ordinates and a0 

and a1 are called the regression coefficients of Y on X. Equations (1) and (2) are 
called the normal equations of the regression

lines of Y on X.


Problem. In an experiment to determine the relationship between frequency and the 
inductive reactance of an electrical circuit, the following results were obtained:



Since the regression line of inductive reactance on frequency is 
required, the frequency is the independent variable, X, and the inductive 
reactance is the dependent variable, Y. The equation of the regression 
line of Y on X is:


Y = a0 + a1X


and the regression coefficients a0 and a1 are obtained by using the normal equations





References:

1. J. O. Bird (2017), Higher engineering mathematics Eighth ed.

2. K. A. Stroud (1995) , Engineering mathematics Fourth ed.





