ES 100 Quiz #4
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1. Construct an Excel worksheet to calculate the values of the dimensionless function 
f(x) = 0.2sin(x) + 0.3cos(x)
for x values ranging from 0˚ to 360˚ in 1˚ increment.  
Graph the function f(x) versus x with proper title and labels. Format the x axis to show range 0-360˚, major tick marks every 60˚ and minor tick marks every 10˚.
(2.5 points)

2. The solution to a vibration system can be written as a dimensionless function
g(t) = e-k*n*t sin((1-k2)1/2 *n*t)
where t is the time in seconds, n is the frequency in rad/s, and k is the damping ratio (dimensionless).  
Create a user input table with k and n and set their values to 0.7 and 1 respectively. Construct an Excel worksheet to graph the dimensionless function g(t) from 0 – 30 seconds in 1-second increment.  Format the x axis to show range 0-30s, major tick marks every 10s, and minor tick marks every 1s.
(2.5 points)

3. Numerical Differentiation in Excel
	
	
	
	
	
	
	
	
	

	
	x1
	y1
	dx
	x2=x1+dx
	y2
	dy=y2-y1
	dy/dx
	

	
	0.00000
	0.00000
	0.00001
	0.00001
	0.00000
	0.00000
	0.00001
	

	
	0.50000
	0.25000
	0.00001
	0.50001
	0.25001
	0.00001
	1.00001
	

	
	1.00000
	1.00000
	0.00001
	1.00001
	1.00002
	0.00002
	2.00001
	

	
	1.50000
	2.25000
	0.00001
	1.50001
	2.25003
	0.00003
	3.00001
	

	
	2.00000
	4.00000
	0.00001
	2.00001
	4.00004
	0.00004
	4.00001
	

	
	2.50000
	6.25000
	0.00001
	2.50001
	6.25005
	0.00005
	5.00001
	

	
	3.00000
	9.00000
	0.00001
	3.00001
	9.00006
	0.00006
	6.00001
	

	
	3.50000
	12.25000
	0.00001
	3.50001
	12.25007
	0.00007
	7.00001
	

	
	4.00000
	16.00000
	0.00001
	4.00001
	16.00008
	0.00008
	8.00001
	

	
	4.50000
	20.25000
	0.00001
	4.50001
	20.25009
	0.00009
	9.00001
	

	
	5.00000
	25.00000
	0.00001
	5.00001
	25.00010
	0.00010
	10.00001
	

	
	
	
	
	
	
	
	
	


Create the above spreadsheet which will allow you to compute the derivative dy/dx
 of any function y(x) for  the values of x ranging from 0.0 to 5.0 in steps of 0.5. Be sure to: 
1. Format all columns to display five decimal places.
2. Create the column for x1 with values from 0.0 to 5.0 in steps of 0.5
3. Create the column for y1 for each value of x1
4. Create a column for dx with a value of 0.00001 for each value of x1
5. Create the column for x2
6. Create the column for y2 for each value of x2
7. Create the column for dy
8. Create the column for dy/dx
9. Create a labeled chart of the graphs of y1 and dy/dx plotted against x1, display your graph on the spreadsheet.
 
Note: Use the drag tool to enter data into subsequent rows
 
For the following functions: y = 2x, y = x2 
1.     Use the above spreadsheet to compute the value of the derivatives for the given values of x. Use a different sheet for each problem and name each sheet accordingly.
2.      Looking at the graphs for y and dy/dx what relationship do you observe between y and dy/dx?
(5 points)
