ES100 Lab 4
Excel for Engineers

1.

A tennis ball is launched from the ground with an initial velocity V0 at an angle θ with ground.  Neglecting the aerodynamic force, the x and y positions of the ball can be described by the following formulas:

x(t)= V0 cosθ t

y(t)= V0 sinθ t – 0.5 g t2
where t is time 
and g = 9.81 m/s2 is the gravitational constant.
Build an Excel worksheet with the following user inputs:

Initial velocity, m/s: 25

Launch angle, degrees: 45

List the time t in the first column starting from 0 with an increment of 0.01 second, x(t) in the second column, and y(t) in the third column.  Choose a time range such that y(t) is mostly positive (above ground). Place a scattered graph of y versus x next to the displacements listing. 
2.

The vertical deflection of a cantilever beam subjected to a concentrated load at the free end is given by the following formula:

y(x)= -Px2 ( 3L – x ) / 6EI

where 

x = distance measured from the fixed end

P = concentrated load in lbs

L = length of beam in inches

E = modulus of elasticity in psi

I = moment of inertia of the beam cross section in in4
The moment of inertia for a beam with a rectangular cross section is  I=bh3/12

where 
b = width of the beam in inches

h = height of the beam in inches

Construct a spreadsheet to determine the deflections of a 12-foot beam at 1-inch intervals.  The load is 200 lbs. The beam width is 12 inches and the height is 2 inches. E is 2,000,000 psi.  Plot the beam deflection curve with proper heading and labels. 
3a. -
Mission Relief
Design a scoring sheet for your final project as shown below. The     yellow boxes are for user input.  Figure out a scoring scheme which favors your own team and incorporate the scheme into your equation for calculating the points. Show your rubric in a text box.
	Team ID
	Number of Food Packages (white ping-pongs) Transported to the Destination 
	Number of Medicine Packages (yellow ping-pongs) Transported to the Destination 
	Total Number of Pairs at the Destination
	Reliability Points
	Total Time (second)
	Speed Points
	Total Points
	Rank

	1
	10
	12
	10
	33
	195
	46
	79
	4

	2
	13
	12
	12
	40
	200
	45
	85
	2

	3
	15
	15
	15
	50
	245
	37
	87
	1

	4
	10
	14
	10
	33
	180
	50
	83
	3

	5
	 
	 
	0
	0
	 
	 
	0
	5

	6
	 
	 
	0
	0
	 
	 
	0
	5


3b. –  Speed Racer
Design a data sheet for your final project as shown below. The yellow boxes are for user input.  Enter equations to compute the speed and acceleration at each time instant. Graph number of turns versus time, speed versus time, and acceleration versus time.

	No. of Turns
	Time (s)
	Speed
	Acceleration (ft/s2)

	
	
	ft/s
	mph
	

	0
	0
	0
	0
	

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	6
	
	
	
	

	7
	
	
	
	

	8
	
	
	
	

	9
	
	
	
	

	10
	
	
	
	


3c. –  Airfoil

Import the Clark Y airfoil data from the University of Illinois database
http://www.ae.illinois.edu/m-selig/ads/coord_database.html. Graph the profile of the airfoil with appropriate scale and title.
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4.
Prepare a part list of your final project using Excel with the following items:

NUM - part number, 1, 2, 3, …

QTY – number of identical parts required

DES – part description; name; nominal size

MTL – part material

CST – unit cost

SUB – subtotal

Turn on borders for all cells. 

Create a separate cell under the SUB column, label it as Total Cost, and set the value to the summation of all sub totals.

5.

Hand in the Excel workbook (Lab4.xls) with four worksheets on a USB flash drive.

6.

Prepare for a quiz (7.5 points) on Excel applications.
