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Vocational Math II 
Graphing


Al Lehnen, Madison Area Technical College

Graphing

The graphical representation of data allows for the presentation and effective summary of facts and relationships. Graphs in two dimensions can be divided into categorical charts and relational line or curve plots. In a categorical or bar chart a quantity (where an amount is represented by the size of a numerical value) is plotted against a category or quality. In general, the categories can be presented in any order. Standard practice is to plot the categories along the horizontal axis and the quantity along the vertical axis. For example, the table below gives the boiling point at atmospheric pressure for eight different liquids. The boiling points are expressed both in degrees Celsius and in degrees Kelvin (i.e., absolute temperature).

	Liquid 
	Boiling Pt degrees C
	Boiling Pt degrees K

	acetone
	56.20
	329.36

	ammonia
	-33.35
	239.81

	benzene
	80.10
	353.26

	bromine
	58.78
	331.94

	ethyl alcohol
	78.50
	351.66

	isopropyl alcohol
	82.40
	355.56

	methyl alcohol
	64.96
	338.12

	water
	100.00
	373.16


This Celsius data is used to construct the following bar chart.
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Using absolute temperatures gives a less exaggerated view of the same data. Which chart is most appropriate depends on what information we wish to emphasize. The differences between boiling points are easier to see on the first chart, while the second gives a more accurate comparison of the different liquids.
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In a relational line or curve plot, both the horizontal and vertical variables represent quantities. For example, data on the electrical resistivity of tungsten versus absolute temperature is given in the following table.

	Temp Degree K
	Resistivity micro ohm cm

	300
	5.65

	400
	8.06

	500
	10.56

	600
	13.23

	700
	16.09

	800
	19.00

	900
	21.94

	1000
	24.93

	1100
	27.94

	1200
	30.98

	1300
	34.08

	1400
	37.19

	1500
	40.36

	1600
	43.55

	1700
	46.78

	1800
	50.05

	1900
	53.35

	2000
	56.67


From this table we construct the following graph by using a two dimensional grid. The horizontal axis is often called the x axis, while the vertical axis is the y axis. The two axes intersect at the point (0 , 0), often called the origin. To graph the data one first determines which variable is "x", and which is "y". Each data point is plotted by moving horizontally from the origin by an amount x and vertically an amount y. If x is negative ( < 0 ), we move left from the origin, while if y is negative, we move down from the origin. 
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We can see from the graph that the data points are well approximated by the straight line indicated as Yest. We say that the relationship between the two variables is "approximately linear". This line can be used to estimate values of the resistivity that were never measured. For example, when the temperature is 1050 degrees K, we can estimate a value of about 27 micro ohm cm for the resistivity of tungsten.

When looking at the graph of a curve y versus x, we usually imagine that x is the independent or input variable (whose value we control or set), and that y is the dependent or output variable (what we measure or record). When the curve has y "going up" as x moves from left to right, we say that y is "increasing", while if the value of y goes down as x moves from left to right,  y is 

"decreasing". As an example, if we plot stock market prices versus time, stocks are increasing in value when the curve moves up going from left to right. For example, in the graph shown on the next page stock prices are increasing on the days in the interval 0 to 7 and the days in the interval 10 to 14. Stock prices are decreasing on the days in the interval 7 to 10. The stock prices  "peaked" or had a "local maximum" at day 7, when the price was $2.05. The stock prices "bottomed out" or had a "local minimum" at day 10, when the price was $1.75. A local maximum always happens at a transition from increasing to decreasing. Similarly, a local minimum occurs at a transition from decreasing to increasing.
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Sometimes, rather than generating a graph from measured data, we use an equation which expresses the relationship between the variables. For example, suppose we have the formula, 
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(sometimes expressed in computers and calculators as y=2x^2-3 ). Plugging various values of x into this formula results in the following table.

	x
	y=2x^2-3

	-3.00
	15.00

	-2.50
	9.50

	-2.00
	5.00

	-1.50
	1.50

	-1.00
	-1.00

	-0.50
	-2.50

	0.00
	-3.00

	0.50
	-2.50

	1.00
	-1.00

	1.50
	1.50

	2.00
	5.00

	2.50
	9.50

	3.00
	15.00


Using this table we construct the graph shown on the following page.
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Exercises :

Below is a table which gives the electrical resistivity in micro-ohm-cm of various metallic elements.  

1. Construct a bar graph that displays this information.

	Element
	Al
	Cu
	Au
	Pb
	Ni
	Pt
	Ag
	Zn

	Resistivity
	2.65
	1.67
	2.35
	20.64
	6.84
	10.6
	1.59
	5.92
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2. Which metal is the best conductor?

3. Which metal is the poorest conductor?

The following graph gives the speed of a falling object in m/sec as a function of time measured in sec. 
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4. What is the speed when the time is 3.0 sec ?

5. At what time is the speed 50m/sec ?

6. If the speed V is related to the time t by the equation:  V = gt , where g is the acceleration of gravity. Estimate the value of g from this graph.

7. Using the value of g just calculated, estimate the speed when the time is 10.0 sec .

Below is shown the graph of y versus x . Answer the following questions.

8. When x = –1 , estimate the value of y .

9. When x = 0 , estimate the value of y .

10. When x = –3 , estimate the value of y .

11. When x = 2 , estimate the value of y .

12. When x = 2.5 , estimate the value of y .

13. For what intervals of x values is y increasing?

14. For what intervals of x values is y decreasing?

15. For what values of x does y have a local minimum?

16. For what values of x does y have a local maximum?
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Below is shown the graph of velocity (positive means motion to the right, negative means motion to the left) versus time of a car travelling between two stop lights. The velocity is in units of mph and the time is in units of seconds.

17. How fast was the car moving at the first stop light?

18. How fast was the car moving at the second stop light?

19. Estimate the car’s greatest speed.

20. How long after it left the first stop light did the car travel the greatest distance to the right?
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21.Construct a graph of Voltage versus Current from the following table:

	V  Voltage
	4.0
	8.0
	12.0
	16.0
	20.0
	24.0
	28.0
	32.0
	36.0

	I  Current
	0.5
	1.0
	1.5
	2.0
	2.5
	3.0
	3.5
	4.0
	4.5


V is the applied voltage and I is the current in amps.
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22. From your graph estimate V when I  is 5.0 amps.

The cost of electric power is given by the equation C = $0.0558E , where E is the amount of electrical energy consumed in kilowatt hours (Kwhr).

23. Generate a graph of C versus E , for 0 < E < 1000 Kwhr .
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24. Estimate the value of C when E is 600 Kwhr .

Answers :

1.
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2. Silver ; 3. Lead ; 4. ~ 29 m/s ; 5. ~ 5.1 sec ; 6. ~9.8 m/s2 ; 7. ~98 m/s ; 8. y = –1 ; 9. y = 6 

10. y = 15 ; 11. y = –10 ; 12. y = –5 ; 13. –2 < x  < 0 , x > 2 ; 14. x < –2 , 0 < x < 2 ; 

15. x = –2 , x = 2 ; 16. x = 0 ; 17. 0 mph ; 18. 0 mph ; 19. ~ 45 mph ; 20. 40 sec 

21. 
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22. 40.0 volts 

23.
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24. $33.48
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